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Table 1. 

Laboratory Data. 


Date 


licfoi'o tl )0 
operation 

1915 , 191G 
Doo 16 ; Juno 18 



After tlio operation 


lOlt) ! 1916 ! 1917 ; 
Jnno 23 i June 27 | Sept 9 j 


Hb, per cent 

77 

I 

103 j 

! t 

i _ _ i_ 

! ! 

99 1 95 i 

i 

BBC, millions 

3.1 i 

1 

: I 

5.0 j 4.8 i 



2 200 j 

2 2(H) ' 

J 

i i 

13 900 i 7 200 j 

'I'hroiubocytcs 

llli 615 1 

117 500 

j 215 625 ! 

512500 ! 374 000 1 

Bleeding time 


14 min. 

5.5 min. ' l 

i 

4 mill. ! 0 min. 1 

' t 

! Coagulation time . . 

i 

2. .5 min. 

i ’ 

.3 min. • 2.5 min. i 

I .Sedimentation rate . 

18 mm. 

7 lain 

i ^ 

^ .. i 

:W mm= b mm , 

_ l ; 

1 Takata 


neg. 

i.^, 

i »Cg. ! 


The benzidii^o ..action h. .tl.e stands was 
jof the hospitalization period, but was negatni. later oi . , 

tlie size of the l)rain of an adult male was exposed. There were no 

adhesions and tl.e spleen was easily .-eniovcd. The spleme ™ 

about i cm loaf! a..d vci-y tli.clc. The s|.le,..e t en 

tint of a thumb. No thrombosis ot the vem could be tUt. i he liter \\. s 

perhaps a little more firm and dry than usual with a .sharp 

ke operation was technically simjile and did not cause 

The weight of the spleen was 1 kg. P. al. D. (Ukidah Lx . )■>-} 

The patient was running a fever for four weeks after 
/38_38.6° C), but the postoperative course was otherwise unevcntiu , 
and she was discharged in good condition 33 days after the opera lo . 

On a 2«,nm«.mron Sept. 27th, iO-lT, i'. c. fifteen mmi hs 

after the operation, the patient told that she felt line, had cur o 
stronger than previously and had carried out usual housewoi-v c 
time. She had gaiimd 3-1 ],„ i„ weight. The abdomen was nor.nal, the 

scar firm and solid. i i rbo 

Eoentgenograms of the esophagus (Oct. 1st, .17) showed t 
previous jagged contour of the esophagus cou d no longer he seta, 
although some areas of transluccucy could still be seen in the ooi ^ . 
shadow. R; Esopluujeal varices ivith evidence 0 / regression. {Li. R “o- • 
From table I it will be seen that the number of white cells an 
thrombocytes fell to normal values after the operation. 
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SOME ASPECTS OF THE MUTtJAL RELATIONS 

Among the 400 odd cases of gall stone that have been operated 
on here during the past five years, 47 have been cases of chole- 
dochus stone. 19 of these ran their course without icterus. In ten 
of the other 28 cases the differential diagnosis between hepatitis 
and choledochus stone was not clear so a blood analysis was made. 
The laboratory diagnosis was correct (mechanical obstruction) in 
only 50 % of these cases. In the remaining five cases the diag- 
nosis indicated hepatitis. Two of these five have been described 
above. In two of the remaining cases the increase in phosphatase 
was rather insignificant whereas the citric acid value was exces- 
sively increased so that it is perhaps probable that the conditions 
in these were the same as in the two first cases. On the other hand 
the fifth case showed a marked increase in the phosphatase value 
(23 units) together with a very high citric acid value (42 micro- 
grams). It is probable that in this case there was a combination 
of parenchymal icterus and obstructive jaundice without, how- 
ever, the possibility of being able to decide which was primary. 

As the writer have previously stated, various investigators 
have come to the conclusion that hepatitic changes are often 
brought about by both acute and chronic cholecystitis. It is 
therefore believable that, on the other hand, the curing of an 
acute hepatitis can be made more difficult by the presence of a 
cholecystitis even if there is no obstruction in the biliary ducts. 
We have had two cases of hepatitis which both pointed to such 
conditions. 

Case III. Married woman, aged 59. From 7i to 1946 she was 
treated in the Medical Department of the Vasteras Hospital for acute 
hepatitis which began in the middle of December 1945. No stone pains. 
Liver enlarged extending one finger-breadth below the arcus costarum. 
Laboratory analysis on was: citric acid in the serimi 42.7, serum 
fhosfhatasc 16.8, Meulcngracht 45. Hcfatitic values. When she was dis- 
charged on she was free from icterus: Meulengracht 6. Shortly 
after getting home she had a relapse of hepatitis. Was again treated 
in the Medical Department in Vasteras from ^®/3 to ^^4 1946. The en- 
largement of the liver had increased somewhat. Laboratory analysis 
on was: citric acid in the serum 44.i, serum phosphatase 18, Meulen- 
gracht 14. Hepatitic values. When discharged again she was free from 
icterus: Meulengracht 7, A couple of weeks after returning home she 
had another relapse. Laboratory analysis on citric acid in 

the serum 63.2, serum phosphatase 19, Meulengracht 25. Operation on 
when an enlarged liver was encountered extending two finger- 
breadths below the arcus costarum. Pronounced hepatitis changes, the 
liver diffusely and finely nodulated on the surface. The gall bladder, 
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Caso and 
Sex 

Ago at 
onset of 

Ago 

on 

Histo- 
ry of 
trauma 

Shor- 

tening 

Condition 
of the 
other hip 

Operation 

Bony 

limp. 

pain 

opera- 

tion 

union 

1. A. L 1334 
P. 

5 


22 

no 

7 

cm 

normal 

osteotomy 

no 

2. T. L. 747 

31. 

2 

2 

15 

no 

0 


coxa vara 

osteotomy 

in 4 
months 

3. P. K. 1G27 
M. 

6 

G 

24 

yes 

1 


normal 

osteotomy 

in 7 
months 

4. E. A. 488 

P. 

2 

2 

20 

no 

0 


co.xa vara 

osteotomy 

no 

5. A. 0. 2072 

5 

10 

17 

no 

7 

)> 

coxa vara 

osteotomy 

no 

P. 

■ 

■ 

18 





Brackett 

operation 

in 4 
months 

6. E. S. 249G 

P. 

2 

17 

17 

J'CS 

3 

1 ) 

normal 

Brackett 

operation 

in 9 
months 

7. H. L. 221G 
P. 

5 

11 


no 


1 ) 

normal 

Brackett 

operation 

in 15 
months 

8. L. H. 3225 

M. 

2 

2 

21 

no 

6 

»> 

normal 

Brackett 

operation 

in G 
months 

9. A. P. 2778 

P. 

2 

2 

35 

no 

4 

» 

coxa vara 

Brackett 

operation 

in 8 
months 

10. K. K. 

3321 

7 

* 

7 

21 

no 

4 

» 

normal 

Brackett 

operation 

in 2.5 
months 

11. M. N. 

3299 P. 

7 

15 

17 

no 

3 

}> 

normal 

Withman 

reconstruc- 

tion 

no 


McMurray in traumatic pseudartlirosis of the femoral neck, iib 
which cases this operation has given the writer very good results. 
In contrast to these the coxa vara cases gave what must be ad- 
mitted to be disappointing results. Bony union was obtained in 
only two cases, correction of the former deformity in none, full 
weightbearing in none. However in three cases the gait improved 
and the limp and pain diminished so that the patients could 
wallx without support. The range of flexion was 45, 60 and 70' 
degrees. 



























From the Surgical University Clinic, Lund. 
(Head: Prof. J. P. Strombeck.) 


On Acute Pancreatic Affections Folloiving 
Gastric Resection for Ulcer or Cancer and 
the Possibilities of Ayoiding them. 

By 

ERni MILLBOURN. 


Among postoperative complications of gastric resection for ul- 
cer or carcinoma, acute pancreatic affection^ and pancreatic fis- 
tulae are regularly met vitli in the large series. These complica- 
tions also occur in cases where the ulcer or carcinoma has not in- 
volved the pancreatic tissue. Many regard the pancreas as a pow- 
der-magazine in the human body that is .off and on capriciously 
brought to explode for minor reasons but that on other occasions 
is entirely unaffected even when the gland has been rather much 
injured at operation. 

Different etiological factors are conducive to the appearance 
of these acute postoperative affections of the pancreas. It is not 
the intention to give a detailed account here of these comphcated 
conditions and problems. The author will merely point to the fol- 
lowing etiological factors. 1. Mechanical injury to the pancreatic 
tissue, from the mildest such as tractions in the pancreas or hard- 
handed palpation to the most severe entailing breaks in the con- 
tinuity of the gland’s tissue. 2. Vascular injuries and disturbances, 
especially such involving the superior and inferior pancreatico- 
duodenal and splenic arteries. If there are no anomalies present, 
however, the gastro-duodenal or the superior pancreatico-duodenal 
artery may be ligated without risk, a fact of importance, as a 
duodenal ulcer sometimes involves these vessels or any of their 
branches in different manners. In view of the possibility of vas- 
cular anomalies being present it is advisable at every ulcer re- 

^ The term acute pancreatitis is rarely adequate and is to be avoided. 
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section to free the greater curvature of the stomach between this 
and the principal trunk of the art. gastro-epiploica dextra in order 
by this means to increase the possibilities of collateral circulation 
as a precaution against an unexpected ligature of the art. gastro- 
duodenale or pancreatico-duodenale sup. (Bohmansson and 
others). 3. Stagnation of the duodenal contents (ileus, circulus vi- 
tiosus), with its influence on the excretory function of the pan- 
creas, possibly with regurgitation of bile or duodenal contents 
into the pancreatic duct system. 4. Spasm of the muscles round 
the orifice of the pancreatic ducts. 

The etiological factors 3 and 4 are probably of subordinate im- 
portance (note, however, Schmieden and Sebening’s, Bermans 
as well as Usland’s solitary observations of acute affection of 
the pancreas after a simple gastro-enterostomy). A debatable 
problem is that of inactive/active pancreatic juice and the cir- 
cumstances under which activation can take place. The secre- 
tory phase in which the pancreas happens to be at just the mo- 
ment when the acute affection is established is undoubtedly of 
etiological significance. 

Another etiological factor has been demonstrated or pointed 
out by several authors, viz. that more or less 5) isolated lesions of 
the duct system can result in acute postoperative affection of the 
pancreas or (directly or indirectly) pancreatic fistulae (Olair- 
MONT, Keyl, Schwarz, Hulten, Cedermark, Millbodrn and 
others). In Schmieden and Sebening’s statistics 11 of 91 acute 
pancreatic affections following gastric operations are due to liga- 
ture of the duct of Santorini. 

The general view is that the pancreatic complications are most 
apt to arise if at operation the ulcer niche or the carcinoma pene- 
trates to the pancreas. Some authors, Schiheden and Sebening 
for instance, speak in this connection of a “general predisposition 
to pancreatitis”, although no definite proofs of such are forth- 
coming. In the present author’s opinion, against such a “predis- 
position” argues in the first place the fact that acute pancreatic 
affection of clinical rank is a rarity in gastric ulcer and carcinoma 
except just in the postoperative course. TJsland, for instance, 
has registered normal diastase values (max. 64) pre-operatively 
in 21 cases of ulcer penetrating to the pancreas. Block has re- 
corded values of at highest 166.6 (in serum and urine) in 38 cases 
of duodenal or gastric ulcer, i. e. normal values. One case with 
perforation to the pancreas showed a value bordering on the patho- 
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f. logic __ 320. Thus, the operative interference as such must he 
considered as an etiological factor to a high degree. 

The duct lesions can arise in various ways. Even at the time of 
the operation there may he a macroscopically visible fistula of 
the pancreatic duct in the base of the ulcer crater (such cases have 
been described by Bohmanssont and according to Hulten, also 
by Brandt and Einsterer). If such a fistula is left unattended, 
it is easy to imagine the consequences. In other cases the duct 
lesions are caused during the operation, when the base of the 
ulcer is being extirpated. A lesion may arise secondarily following 
upon an electro- coagulation of the ulcer-base left on the surface 
of the pancreas at operation. Hulten considers that in the cir- 
cumstances now described duct injuries mainly fall upon the duct 
of Wirsung because this runs near the surface of the pancreas 
close to and parallel with the common bile-duct a good stretch 
before it bends almost at right angles off towards the body-tail 
part. Just this kneeshaped portion of the duct is regarded by 
Hulten as being a specially exposed point, as it undoubtedly is. 
That part of Wirsung’s duct which runs between this knee and 
the greater papiUa is, however, not very likely to be injured, for 
it does not lie as superficial towards duodenum as Hulten pre- 
sumes. It lies deeper in the head, dorsally to the duct of San- 
torini and the latter’s parenchymal area. 

From his anatomical studies of the pancreatic and biliary ducts, 
which were started during 1942, the author has arrived at the view 
that the risk of duct lesion at resections of the stomach is especially 
great as regards Santorini’s duct. This duct always opens at the 
lesser papilla, situated cranio-ventrally to the greater papilla 
(Vater’s). Duct lesions ought then as a rule to occur at the point 
where the duct leaves the pancreatic tissue in order to perforate 
the duodenal wall. Clairmont and Keyl are of the same opinion. 
An excessive duodenal mobilization, especially if it is performed 
in an unsuitable direction (ventrally) may often be the cause of 
these usually unintentional duct lesions that are not observed 
during the operation. If the post-operative course terminates 
lethally, it is difficult at autopsy to obtain a clear conception of 
the duct relations and the point of lesion. 

Earlier anatomical studies of the pancreatic ducts, their re- 
lations. to one another, to the biliary duct and to the duodenum, 
have given results that on many points do not agree with or even 
contradict one another. X-ray examination of cadaver specimens 
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after contrast injection into tl\e ducts (biliary and pancreatic) to- 
gether with gross-anatomical observation and preparation of 
specimens has proved to yield considerably more exact results 
than other methods of investigation have been able to show. 
Blirmnounx published in 1943 the results of such examinations 
on 130 cases, and similar studies of the material increased to 200 
cases are being pnblislied in Acta Anatomica, 1949. Hjokth 
published in lO'l? a similar investigation of 100 cases ^vith finds 
that were in good agreement. The method employed by Hjoeth 
docs not admit of so searching a scrutiny of anatomical details, 
this mainly depending on liis ha^dng only made contrast injec- 
tion into the pancreatic duct from the cauda pancreatis (his 
clinical purpose did not on the whole demand a more exact 
method). 

These investigations shoiv that in about 90 % the duct of Wirsung 
serves as the sole or chief efferent channel of the fancreaiic faren- 
chyma (1S2 of the present author’s 200 cases. P. I. Pigs. 1 and 2). 
In tlicsc cases, therefore, the risk of duct lesions arising mainly 
depends on the close course of this duct to the pancreas surface 
in the proximal part of the head (Hult^n). To this it may be 
added that lesioning risks also exist if a gastric ulcer penetrates 
tlie tissue of the corpus or cauda of the pancreas, for in this re- 
gion the pancreatic duct often lies eccentrically, ventro-proxi- 
mally, in the transverse section of the pancreas, this having been 
observed by the author in his duct studies (exact numerical data 
cannot he subniitted by the author). The same statement has 
been made by Cattell. The data in the literature, however, are 
3iot concordant, Baldwie, for instance, states that as a rule the 
pancreatic duct runs more dorsally than ventrally in the corpus 
and cauda as well, 

Tlic present author’s duct investigations show that the duel of 
Santorini (generally and unfortunately called the ‘'accessory” 
ducP) occurs in 93 of the 182 cases with the duct of Wirsimg as the 
sole or main efferent channel (50 % of the cases). In every third 
case (calculated on 182) the calibre of Santorini’s duct is such 
that in vivo it can probably act as a substitute for (PI. I Pig* 1) 
or relieve (PI. 1 Pig. 2) Wirsung’s duct. In every fifth case — 39 
of 182 — it was so large-calibred that it w'as Judged capable of 
functioning substitutingly. The duct of Santorini always terminates 

* Tlip term, "nccessory” duct- for tlie duct of Santorini is not .nhvay.'! adequate 
bee p. 6) and is tlicrcforc to bo avoided. 
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at the lesser fapilla, situated, cranio-venirally in relation to the greater 
papilla — Voter's (Baldwin, Millboubn, etc.). Now, if the 
duodenal mobilization from normal or pathologic pancreatic tis- 
sue is done too thoroughly, this duct is certainly very apt to be 
hgated, cut off or burnt off by diathermy without the operating 
surgeon noticing it (should the operator observe the duct, he 
often takes it to be a blood-vessel). If the ligature holds, nothing 
abnormal occurs in these cases, the flow of secrete presumably 
passing as easily to the duct of Wirsung. Nowak’s view that the 
duct of Santorini can be ligated without consequences must be 
based on cases of this description. Nowak reports, in fact, that 
he has ligated the duct of Santorini on several occasions without 
any trouble arising. If for some reason the ligature dissolves (cat- 
gut, for instance), or if the duct is not ligated at all, the pancreatic 
juice may be excreted into the partially ulcerated bursa-omen- 
talis region. In many cases this may not have serious consequen- 
ces if the leakage of juice is not very extensive, in other cases it 
will be followed by 1) a more or less circumscribed abscess, 2) 
peripancreatic changes of the type that occurs in acute pancreatic 
affection or 3) in a pancreatic fistula. In the worst cases exitus may 
follow. In the probably relatively rare cases (Schwarz, Bald- 
win, Helly, Naatanen, Millbourn) in which the duct of 
Santorini serves as the sole excretory channel for a parenchymal 
area isolated from the large duct system of Wirsung (a half or 
some few percent of the cases), the consequences probably need 
not be so serious either, (1) if the parenchymal area of the duct 
of Santorini is relatively small, (2) provided ligature is a23plied and 
(3) the latter holds (PI. I Fig. 3 a and 6, although here the pa- 
renchymal area of the duct of Santorini is comparatively large). 

From his duct material the author can submit examples show- 
ing that the duct of Santorini having communication with both 
the duodenum and the duct of Wirsung can be severed at duo- 
denal mobilization without trouble resulting. The patient was 
operated upon in 1911 for gastric ulcer with Billroth II at the 
Surgical Clinic of Lund (Jrn. No. 2116) and had a perfectly smooth 
postoperative course. The highest temperature was measured the 
day after the operation; it was 38.3° C, and became normal as 
from the 5th day after operation. Diastase tests of the urine were 
not made. At operation the duodenum was mobilized laterally 
and from above according to Kocher’s technique and was divided 
between Schoemaker’s- clamps 2 cm. below the pylorus. In the 
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operation rejiort there is nothing to suggest that the duodenal 
mobilization involved anything remarkable. The patient died in 
1914 of pulmonary tuberculosis. X-ray examination of the duct 
anatomy on the autopsy specimen and the macroscopical ex- 
amination showed that the duct of Santorini terminated blindly 
on the surface of the pancreas with an abruptly rounded end. 
On tbe autopsy specimen it could be seen that the detachment of 
the duodenum at the operation in 1941 was done so near the 
greater papilla that the duct of Santorini had undoubtedly be- 
come ligated. 

In about 10 % of cases the duct of Santorini functions as the sole 
or chief excretory channel of the <pancreaiic parenchyma (18 of the 
author’s 200 cases belonged to this duct t}Tie). In these cases, too, 
Santorini’s duct opened at the lesser papilla in the duodenum 
cranio-ventrally to the greater papilla, Vater’s (PI. II. Pig. 4 a 
and b). The underlying anatomical conditions that favour an in- 
jury to this duct at duodenal mobilization are therefore the same 
as have been described in the case of the duct of Santorini when 
it acts only as an accessory channel, though with the difference 
that on account of its gi’eater calibre the duct is more likely to be 
discovered by the surgeon. If a Santorini duct of this kind is 
ligated at gastric resection, the consequences would doubtless be 
severe. This is also illustrated by a case from the Surgical Clinic 
of Lund (J. No. 812/1943). In .spite of our having had our eyes 
open for the risk of ligating the duct of Santorini the experienced 
operator did not observe the duct and nor the fact that it was 
ligated at the duodenal mobilization — ■ bejmnd the ulcer cake, 
which was the size of a walnut. After the operation the patient 
was from the very beginning more affected than is usual. An 
elevated diastasuria (above 512) persisted the whole time after 
the operation except the last two days preceding death, when the 
level bordered on the normal (25G). The maximum value (16384) 
was measured on the day following operation and on the urine 
excreted during the first 24 hours. Eight days after the operation 
there occurred a rajiid deterioration as well as difficulties in the 
evacuation of the stomach and in intestinal passage. Exitus fol- 
lowed four days later (Fig. 5). 

The post-mortem report: Basally in the right pleural cavity arc loose 
deposits of fibrin. 

When the abdominal cavity is opened, about 2 litres of cloudy, 
slightly flocculate fluid is found especially in the right upper part of 
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the abdomen. Disseminated haemorrhages and a thick coating of 
fibrin are observed on the lower surface of the right diaphragma and 
adjacent parts of the right liver lobe. 

The omentum, which is broadly fixed in the region of the coecum, 
delimits the area of exudation. The whole of this delimited wall shows 
extremely dense and large fat-necrosis, which even pierce the tissue 
into the porta hepatis. It may be added that the peritoneal exudate 
does not display any bile pigment, just as the skin had no signs of 
being jaundiced either. Fat-necrosis further occurs to a large extent 



Fig. 5. Temperature and Pulse Curve together -with Diastase Values of Gastric 
Resection Case. Broken line = pulse rate, continuous line = temperature. 


also in the mesentery of the ileum, and is also found in the left lateral 
surface of the abdominal cavity. 

The sutures in the duodenal stump hold irreproachably, as do also 
those in the gastro-enterostomy, which affords good passage. 

The pancreas shoivs normal size and compactness on the surface. A 
longitudinal cut laid through the pancreas likewise exhibits to the naked 
eye an unchanged section-surface. 

Pancreas, duodenum and choledochus were taken out en bloc and the 
X-ray examination carried out by the author after contrast injection into 
le common bile-duct showed that the excretory channel running from the 
pancreas and terminating in the ductus choledochus — ductus Wirsungi 

IS very small and that this excretory channel belongs to only a small 
parenchymal area in the head of the pancreas, which is without visible 
(uc communication with the larger parenchymal area (PI. II Fig. 6 a), 
on last-inpction from the tail of the pancreas reveals that the duct of 
*^5 j/ic principal efferent channel of the pancreatic parenchyma 

flp freely on the surface of the pancreas at 

the point from ivhich the duodenum had been detached {PI. II Fig. 6 b). 
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Obvioush/ the duct had been ligated a7ul severed at the operative mobil- 
ization of the duodenum {Fig. 7). 

By an oversiglit tlie pancreas was not made tlie object of a micro- 
scopical examination. The noteworthy feature, of course, is the macro- 
Bcopically normal sectioned surface of the pancreas. Microscopically it 
might have been possible to demonstrate the residues of an extin- 
guished state of stasis. 



Fig. 7. Sketch shoving Dnct Anatomy vith Site of Ligature on Duct of 
Santorini in Gastric Resection Case. 

Smmning up, attention may be drawn in this lethally termina- 
ting case to the fact that, from the beginning of the postoperative 
course, the patient was more affected than normally, with ah- 
normally high pulse arid temperature reactions and vdth an 
initially increased diastasuria that showed falling values day for 
day. This section of the clinical course undoubtedly corresponds 
to the period of time during which the ligature on the duct of 
Santorini keeps tight: the falling diastase levels are an expression 
of a commencing failure of the pancreas to perform its excretory 
function. Following duct ligature on animals it has, for instance, 
been established that the diastase curve in serum and urine has 
the same course (Wohlgemuth, etc.). Eight days after the 
operation the patient suddenly becomes ill, which doubtless cor- 
responds to the moment when the ligature releases its hold. The 
pent up pancreatic juice flows out into the site of operation and 
gives the shock-like clinical picture ending in death. Temperature, 
pulse rate and diastase levels rise, the last-mentioned probably 




Fig 1. Cliolangiogram; The duct of 
y/irsnngis the main efferent channel 
of the pancreas parenchyma Tiie 
duct of Santorini is well developed 
and can probably function substi- 
tutingly for the duct of Wiriiing. 



Fig. 3 a. Cholangiogram: The duct of 
Wirsnng is the main efferent channel 
of the pancreas parenchyma 


Fig. 2. Cholangiogram: The duct of Wirsung 
is the main efferent cliannel of the pancreas 
parenchyma. The duct of Santorini is well de- 
veloped. Its opening into the duodenum is so 
narrow that the duct can probably only re- 
lieve the duct of Wirsnng. 



Fig. 3 b. Radiogram taken after contrast 
injection also from the lesser papilla, show- 
ing a relativel large duct s\ stem of Santo- 
rini that is without visible communica- 
tion witli Ihe larger system of Wirsnng. 
(Radiogram blurred owing to the contrast 
medium, lithium iodide, having diffused 
out into the pancreatic tissue.) 


Fig. 3 a and b Radiograms of Rare Pancreatic Duct Variants. 


Millbouen: Acute Pancreatic Affections. 
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Fig. 4 a Cholangiogram: Filling 
of a relatively large duct system 
of AVirsung 


Fig. 4 a and b 


Fig 4 b Radiogram after supiilemeiitary 
giogram: Filling contrast injection from tail portion of pan- 

irge duct system creatic duct: the duct of Santorini Imic- 

■sung tions as the mam draining channel of the 

pancreas parenchyma 

Radiograms of Chief Type; The biliary and pancreatic ducts enter 
the duodenum at separate points. 






Fig. 6 a Cholangiogram: Only a 
small dnet system of Wirsung filled. 


6 a and b. 


nly a Fig 6 b Radiogram after contrast 

'illed. injection also from the tail portion 

ot pancreatic duit: the duct of San- 
torini IS the main efferent channel 
of pancreas parenchyma and it ter- 
minates on surface of pancreas at 
point from vhich duodenum has been 
released 

Radiograms of Gastric Resection Case 
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owing to an increased pancreatic activity evoked by tlie stasis 
relief following tbe dissolution of the duct ligature. The post-morV 
tern picture observed of a macroscopically normal pancreas with 
disseminated changes — mainly localized to the right — of auto- 
digestive character and typical of an acute pancreatic affection 
also fits in well with this re-constructed course. 

Clairmont and Walzel each describe a case of similar nature, 
though the duct anatomy was not made perfectly clear in either 
case. Clairmont intentionally ligated a pancreatic duct at its 
transition from pancreas surface to duodenum, Postoperatively 
there followed local symptoms of peritonitis and, after debride- 
ment of the wound, pancreatic fistula, Exitus 8 days after opera- 
tion. No autopsy. Walzel reports one case where the operating 
surgeon — Nowak — during a Billroth II at the same site ligated 
a duct that was taken to be the duct of Santorini without lumen. 
Pancreatic fistula followed. Exitus a fortnight after operation. At 
autopsy, changes typical of acute pancreatic affection were found 
in the operative area round the head of the pancreas, on the sur- 
face of which a pancreatic duct terminated. From the papilla of 
Vater no pancreatic duct could be sounded. There was no suture 
insufficiency. In this case, thus, the duct of Santorini had 'prob- 
ably functioned as the sole or main efferent channel of the pancreas 
parenchyma. Euren refers to a resection case (Billroth I) for 
duodenal ulcer, published by Bundschtjh, with exitus 272 days 
after operation in peritonitis with fat-necrosis. Autopsy dislcosed 
that the duct of Santorini was the only excretory channel of the 
pancreas and entered the duodenum 1.6 cm. from the site of 
resection. Bundschuh assumes that the post-operative oedem- 
atous swelling in the duodenum had created an obstruction to the 
outflow of pancreatic juice, which instead had penetrated into 
the abdominal cavity via the lesion in the pancreatic parenchyma 
caused at the operation in the ulcer region. 

The author's own observations show that in about half of all 
surgical cases there exists the rislc that on separation of the duo- 
denum from pancreas tissue the operator will come in contact with 
a functionating duct of Santorini opening at the lesser papilla. In 
close upon every tenth case of operation a lesion of this duct, with 
or without ligature, involves great risks for the patient, that is, in 
those cases in which the duct of Santorini acts as the sole or main 
excretory duct of the pancreatic parenchyma, in the latter case ivith- 
out anastomosis to the duct-system of Wirsung, In other surgical 
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cases 0 ligahtrc of the duct of Santorini may not matter. If the duct 
is Icsioncd without a ligature being applied, the conscgucnrcs may 
certainly he severe owing to the fact that pancreatic juice is dis- 
charged into the field of operation. 

As a niatfcr of fact, flic jtiicc-sf ream in llio jiancrcatic duct, can 
])ass l)aclavar(ls even at. tl)e end of the tail of llie gland. This is .sJiown, 
inter alia, by one of tlic nullior'.s eases of si)lcen e.xtirpalion at the 
Lund Surgical Clinic. (No. .‘}H)1/.|7), in winch at c.xtirpation of a spleen 
weighing more than 2 kg.s. the author could not avoid injuring the 
end-portion of the cauda paucreati.s. An abundant reflux of paiicreatic 
juice followed from the drain-opening for more than a week after the 
operation. 


rosto])erntivc Diaslaso. Sfndic.s on Gastric licscciion 

Palicnis. 


One of tlic mo.st convenient and moreover one of tlic most, 
reliable methods of establi.shing the presence of acute pancreatic 
affection is by determinations of the urinary diastase by the 
Wohlgemuth ])rocedure. The state prevailing after the operation 
can be cojnparcd with aji acute abdominal condition, and there- 
fore only values of 512 or higher arc ranked as ))athologic (Skooo, 
Fookd, ^In.Luounx, etc.). According to the e.xperience so far 
available, the question whether the acute disturbance is of mild 
or serious character cannot be decided either by the height of the 
diastatic index or by the number of days the diastasuria is eleva- 
ted. 

Since 19-13 diastase tc.sts have been made to a rather great 
extent on the urine (by Wohlgemuth’s method) after gastric re- 
sections. The material amounts at present to J17 cases, but the 
sampling has not been conducted regularly or alike in every case 
(Table 1). 


Table 1. 

Nv7nher of Postoperative Diastase Tests in Ti7 Cases of the Material. 


No. of Test.s 


No. of C-a-sc."! 


1 21 

2 2G 

3 30 

4 17 

h 22 

6—9 18 

11—19 7 
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Among tlie diastase-tested cases, 13 — 9 % liave sliown an in- 
creased diastasuria witli levels of 512 or liiglier on one or more 
test occasions, suggestive of an acute involvement of tlie pancreas. 
(Table 2.) 

Table 3. ” 

PostoperalivG DiastoLSunc Conditions in All ilic 147 Diastose-Tcsted 
Cases. {130 Billroth II and 4 Billroth I Cases as tvell as 13 Cases of 
Resection for Exclusion by Finsterer’s Method.) 


512 or higher 13 cases — 9 % lino/ 

256 15 .) / /o 

< 256 119 » 


147 cases 


UsLAND has studied tbe diastasuria after gastric resection for 
ulcer in 24 cases, values of 512 or Ingber being registered in 3 
of them, i. e. in 13 %. Grassberger bas studied tbe serum 
diastase after gastric resection in 9 cases and found raised values 
in one. 

Tbe greatest interest in this connection attaches to tbe 87 cases 
in wbicb diastasuria was already registered during tbe first 24 
hours following operation (84 cases of Billroth II and 3 of Bill- 
roth I — 6 cases that underwent resection for exclusion by Fin- 
sterer’s method are not included). According to experimental and 
clinical experience, a duct lesion (with or vnthout ligature) ought 
to manifest itself immediately after the operation by an increased 
diastasuria. Table 3 supplies data as to the number of consecutive 
days on which diastase tests were made in the 87 cases. 


Tabic 3. 

Number of Postoperative Diastase Tests in the 87 Cases in which the 
Diastasuria was Tested Immediately after Operation. 


No. of Days in 
Succession Dias- 
tase Tests were made 

1 

2 

3 

4 

5 

6— 9.... 

11—19 .... 


No. of Cases 


8 

14 

24 

13 

12 

11 

5 


Nine of the 87 cases had increased diastasuria on one or more 
testing occasions, i. e. 10 % of the cases tested in this respect. 
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(Table 4 a.) The question is wbetber these diastase-tested 87 
cases can present any features that argue in favour if its being 
just the duct injury which is the cause of this immediate post- 
operative diastase rise. 


Table 4 a, b and c. 

Diastasuric Conditions in the 87 Cases Diastase-tested hnmediately After 
Operation {84 Billroth II and 3 Billroth I Cases). 

a) 

512 or higher 9 cases = 10 % I on r o/ 

256 9 » / 7° 

< 256 M ^ 

87 cases 


5 ) 

TT’j< 7 i Pancreas Involvement 

512 or higher . 4 cases = 12 % 1 -.q o/ 

256 2 i> (• /o 

< 256 27 ^ 

33 cases 


Without Pancreas Involvement 

5 cases = 9.3 % \ n, q, 
7 » / 7o 

4_2_ » _ 

54 cases 


c) 

Duodenal Ulcer 

512 or liigher . 7 cases = 17 % 1 oi o/ 

256 6 !> I /o 

< 256 29 ^ 

42 cases 


Gastric Ulcer or Carcinoma. 

2 cases ^ 4 % \ ^ o/ 

3 » / 7o 

40 » 

45 cases 


7 of 42 = 17 ± 5.S % 
2 of 45 = 4 ± 2.9 % 
13 ± 6.5 


To get a clearer Anew on this point the author has divided the 
87 cases with reference to (1) whether the ulcer or carcinoma has 
involved the pancreatic parenchyma or not, (2) whether the diag- 
nosis has been duodenal ulcer on one hand and gastric ulcer or 
gastric carcinoma on the other. This di^dsion shows that whether 
the pancreas is involved in the pathologic process or not increased 
diastasuria is about as common, respectively 12 and 9.3 % (see 
Table 4 h). If involvement as such, coupled with necessary opera- 
tive manipulations of the pancreatic parenchyma, were of any 
significance, the frequency of increased diastasuria ought to have 
been higher in the pancreas-involved cases. It may be added 
that as a rule all operators have dealt as leniently as possible 
with the pancreatic tissue. For instance, only in 5 of the 33 pan- 
creas-involved cases has the ulcer base or cancerous tissue been 
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excised from tlie pancreas. An immediate postoperative elevation 
of tlie urinary diastase followed in 1 of these 5 cases. The reason 
for the rise in this case seems clear to the author, since the ope- 
rating surgeon had ligated a severed pancreatic duct that could be 
probed a little towards the pancreas and that during the opera- 
tion delivered a clear colourless juice. Whether the lesion has 
arisen at the excision of the ulcer or at the duodenal mobilization, 
is not clear from the surgical report. 

A division of the 87 cases between the two other groups, viz. 
ulcus duodeni and ulcus-carcinoma ventriculi respectively, shows 
4 times as high a percentage figure for increased diastasuria among 
the duodenal-ulcer cases as among the gastric-ulcer or -carcinoma 
cases — 17 and 4 %. Certainly the difference is statistically only 
probably significant (Table 4 c), but it appears to call for a dis- 
cussion. 


Tabic 4 (1 ami o. 

Diaslasw'io Conditions in the S7 Cases Diaslasc-tested Immediately After 
Operation (84 Billroth II and 3 Billroth I Cases): 


Duodenal Ulcer d) 

With Pancreas Involvement 

512 or higher . 3 cases = 14 % 1 sq «/ 

256 1 i> I la /o 

< 256 17 » 

21 cases 


Dtiadenal Ulcer 
Without Pancreas Involvement 

512 or higher . 4 cases = 19 % 

256 5 .) 

< 256 12 » 


c) 



21 cases 


Gastric Ulcer or Carcinoma 
With Pancreas Involvement 

1 case == 8 % \ ,„ 0 / 

1 » j /o 

10 » 

12 cases 


Gastric Ulcer or Carcinoma 
Without Pancreas Involvement 


1 case — 3 % 

2 cases 
30 » 



33 cases 


Pancreas involvement is evidently not responsible for the dif- 
ference in these two groups, as is to be seen from Table 4 d and e. 
What, then, can be the cause of the higher frequency of increased 
diastasuria among the duodenal-ulcer cases compared with the 
gastric-ulcer or -carcinoma cases. The author is of the opinion 
that this difference may very well be accounted for by a pancreatic 
duct lesion that has arisen at the mobilization of the duodenum. 
At resection for ulcer or carcinoma of the stomach such mobilization 
is as a rule not so extensive. In cases of duodenal ulcer (with or 
without shrinldng processes) on the other hand, whether the 
pancreas is involved or not, the duodenal mobilization is often 
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more extensive witli increased risks of lesions to the duct of San- 
torini. In favour of this mode of origin there also argues the fact 
that there was no immediate postoperative diastase rise in any 
of the 6 cases of resection for exclusion. 

As definite conclusion it may doubtless he said that although 
statistically significant figures cannot he ‘produced, the analysis of 
the cases diastase-tested immediately after the operation corresponds 
well ivith the hypothesis that duodenal mobilization with lesion of 
the duct of Santorini is an essential cause of acute pancreatic reac- 
tions in gastric resections. 

In the material examined here the operative intervention (Bill- 
roth II in 130 cases, Billroth I in 4 cases, and resection for ex- 
clusion in 13 cases) has provoked a pancreatic disturbance that 
has manifested itself as a raised diastasuria in 13 cases, i. e. 9 % 
of the total. Probably these 9 % represent a minimum figure, for 
daily tests were not made during the patients’ whole stay in 
hospital and small disturbances of the pancreas do not invariably 
give rise to an increased diastasuria in the postoperative course, 
partly in consequence of the relative starvation regime under 
which the gastric-resection patients stand during the first 24 
hours after operation. 

As regards the intensity of the acute pancreatic affection a 
study of the 13 cases yields the following result. In 6 cases it was 
so mild that it did not give any reliable clinical signs beyond the 
increased diastasuria. In 2 cases it gave moderate clinical symp- 
toms from the upper part of the abdomen and in 5 severe clinical 
symptoms. In 2 of these last 5 cases the pancreatic affection had 
a fatal issue. 

One of these 5 cases is the case referred to on page 6 — 9 (Jn. no. 
812/1943). The other, a man aged 46 years (Jn. no. 326/1946), was oper- 
ated upon for a callous duodenal ulcer that penetrated to the pancreas. 
He died 3 days after operation under symptoms characteristic of shock. 
His highest diastatic index was 8,192. Autopsy disclosed pronounced 
changes in the abdomen of an acute pancreatic affection type. The 
author had no opportunity of making a duct-anatomical investigation 
to ascertain the lesioning mechanism. In the third case with serious 
symptoms, a 30-year-old man (Jn. No. 23/1948), a pancreatic fistula 
developed after an abscess, secondary to postoperative pancreatic 
affection, had been drained 19 days after the resection. The diastatic 
index was elevated the first three days after operation — ■ gastric re- 
section according to Billroth I — with the highest value of 8,192 the 
first 24 hours after operation. The patient’s stay in hospital was long, 
altogether four months. In the fourth case, a man of 55 years (Jn. 
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no. 2579/1911), with an immediate postoperative diastase rise that 
lasted 7 days, the operating surgeon had ligated a “probably accessory” 
duct. This duct could be sounded in towards the pancreas; its secrete 
was not bile-pigmented. A high-grade transitory jaundice and affected 
general condition set in immediately after the operation. The patient 
was discharged two mouths after operation and was re-admitted seven 
months later for incision of a subhepatic abscess on the right-hand side. 
In the fifth case, a man of 17 years (Jn. no. 3279/13), the diastasuria 
was not registered immediately after operation but first later on, 
showing a highest value of 1,021 and a diastase rise for seven days in 
succession. Ten days after the operation an incision was made for 
subphrenic abscess, secondary to acute postoperative pancreatic affec- 
tion. The patient was discharged healed 3 months after operation. 

The cause of tJie above-reported mild or severe acute pancreatic 
complications after gastric resection cannot, of course, be elucidated 
in all the individual 13 cases. The study of the 87 cases diastase- 
tested immediately after operation disclosed certain points indicating 
that injuries to the duct of Santorini frequently underlie the acute 
pancreatic complications registered just after operation. In 2 of the 
13 cases with acute pancreatic affection contained in the material a 
ligature had been applied to a pancreatic duct — for a certainty the 
duct of Santorini in one of the cases — at the duodenal mobilization, 
with immediate postoperative acute pancreatic affection as a result. 


How Can Postoperative Pancreatic Reactions Be Most 
Reliably Avoided at Bastric Resections? 

A rule of primary importance is to avoid as far as possible 
injuring the pancreatic parenchyma during the operation. If tlie 
ulcer penetrates to the pancreas, it is expedient to cut through 
the gastric and duodenal wall peripherally and round the ulcer 
so that on the resected specimen the ulcer then appears as a round 
hole with somewhat sclerotic edges. After this j)rocedure it is 
easy to excise any edges of mucous membrane that may be left 
on the pancreas. Any subsequent treatment of the ulcer-base 
should be avoided; (1) it should not be excised, (2) it should not 
be burned or coagulated with diathermy. In cases where the 
carcinoma has penetrated to the pancreas it is clear that the sur- 
geon must act as radically as possible and not shun resection of 
pancreatic tissue. In that case the defect must be provided for 
effectively with unabsorbable suture material and in such man- 
ner that no duct injury is caused. The pancreatic duct in the 



IG 


ERIK MILTiBOURN. 


body-tail region often lies, according to the author’s duct-ana- 
tomical investigations, cranio-ventrally in the cross-section of the 
pancreas. In many cases it may be impossible to avoid an injury 
to the principal duct. In view of such a possibility it is safer to 
perform a transverse resection of the pancreas and occlude the 
two stumps of the pancreas with duct ligature and interlocking 
mattress sutures. According to Perman (1948), this is possible 
without lesioning the splenic vessels. Possibly a resection of the 
peripheral part of the pancreas plus a splenectomy may be per- 
formed. At the Surgical Clinic of Lund Strombeck carried out 
this operation in 1948 with good result in conjunction with an 
ab domino-thoracal total gastrectomy for carcinoma. In cases 
where there is doubt as to whether carcinoma or ulcer is present, 
a test excision and immediate microscopical examination may be 
decisive for the operative technique. 

An ulcer-base left on the pancreas must be carefully examined 
to make sure that a pancreatic duct does not terminate in it 
(bear in mind that at the operation the pancreas is in a state of 
quiescence and that the pancreatic juice is colourless, provided 
it is not pigmented with bile on account of bile reflux). A little 
sulphonamidepenicilUn in the form of powder can be placed in 
the region of the ulcer-base if any anxiety is felt as to a possibly 
existing infectious agent. (The HCl values in the stomach!) 

If the operating surgeon frees the duodenum without opening 
its lumen, it is of great importance to register the course of the 
gastro-duodenal and the sup. pancreatico-duodenal artery. Prob- 
ably the posterior wall of the duodenum can be released down 
to the point at which these vessels cross the posterior side of the 
duodenum. In 10 cases examined, the author has found that this 
point of decussation has consistently Iain on an average 3.9 cm. 
(2.5 — -5 cm.) from the pylorus and that the distance from it to 
the duct of Santorini and the lesser papilla has averaged 4 cm. 
(3 — 5 cm.).^ 

In duodenal ulcer the operating surgeon is in the authors opinion 
hound to mobilize the duodenum with open stump. Before this is 
done the pars descendens is mobilized by Kocher’s method and 
an opening made to the bursa omentahs between the transverse 
colon and the major curvature of the stomach. These procedures 

^ Occasionally the distance pylorus — ^pap. minor and pylorus— pap. major 
respectively can be rather short in normal cases, 4 and 6 cm. respectively (Claie- 
mont). 
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make it easier to determine by paljiation wbetber resection ac- 
cording to Billrotb II or I or else resection for exclusion should 
be undertaken, and they do not have an injurious effect on the 
duodenum and the nutrition of tlie iiyloric antrum region. Mo- 
bilization is undertaken towards tlie ligamentum bepato-duo- 
denale, great watchfulness being necessary in troublesome cases 
in view of the possibility of the common bile-duct having its 
course here through scar tissue. The duodenum is opened anterio- 
transversally. The ulcer region, the greater papilla (Vater’sl and 
the lesser papilla situated cranio-ventrally to it are palpated by a 
finger inserted into the duodenum (change of gloves in carcinoma 
cases!). With this orientation a good idea is obtained about the 
possibility of separating the duodenum from the pancreas surface 
without risk of duct lesion. The ulcer-base is left undisturbed on 
the pancreas, the posterior wall of the duodenum is released from 
the pancreas to the necessary extent without coming into con- 
tact with the region of the lesser papilla. In many cases it is nec- 
essary to be content with a short, free posterior duodenal wall 
of half a centimetre or less. If in these cases the invaginating 
sutures are applied in the longitudinal direction of the duodenum 
(instead of transversely) it will be found that reliable invagination 
is nevertheless obtained (Strombeck). 

The lesser papilla may be missing, according to Keyl in 4 % 
of the cases. In other instances it may be difficult to discover, 
and this even at autopsy. It has several times happened that the 
author has been unable to palpate this papilla during his gastric 
operations. In such circumstances the duodenum must not be 
detached from the pancreas for a longer stretch than that there 
remains a distance to the greater papilla of at least 3 cm., espe- 
cially in a ventral direction. A large palpable lesser papilla does not 
always signify a functioning duct of Santorini and the ab- 
sence of a palpable lesser papilla does not always mean the ab- 
sence of a functioning duct of Santorini. Data in the literature 
(e. g. Sobotta) as well as the author’s experience argue in this 
direction. The author, however, cannot submit any exact figures, 
Bohmansson makes a very brief reference to the risks of 
pancreatic duct lesion in gastric resection, and so does Pebman. 
The former had injured the duct on only one occasion in 1934. 
That this occurred so rarely must to a large extent depend just 
on the thorough, innocuous mobilization by Kocher’s method 
and the ample detachment towards the hepato-duodenal ligament 
2 — 490993. Acta cliir. Scandinav. Vol. XCVIII. 
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recommended by Bohmansson. By tliis procedure the duodenal 
mobilization will be least extensive ventrally, just in the region 
in which the duct of Santorini runs on its way from pancreas sur- 
face to duodenal lumen. 

In the ordinary handhoohs on surgical and operative technique 
the risk of coming into contact with Santorini’s duct at duodenal 
mobilization are not mentioned at all or only very shortly. 

If there is a suspicion of lesion in any form to the pancreatic 
duct (the ulcer-base left behind penetrates deeply into the pan- 
creas, for instance), or if the invagination of the duodenal stump 
appears uncertain, the abdominal cavity should be drained with 
a tube, care being taken that the tube is not placed so that it 
has direct contact with the suspected region but so that it only 
passes the latter at the side. In the present material of 147 cases 
recourse to drainage has been had in 22 cases, i. e. 15 %. 

The directions outlined above may seem rather rigorous, but 
they must be so if injury to pancreatic tissue and ducts is to be 
avoided to the greatest possible extent. On most occasions it is 
admittedly harmless to ligate the duct of Santorini, but at the moment 
of operation the surgeon cannot know how matters stand in this 
respect and at a later point knowledge of this kind is of little benefit. 
If the pancreatic duct system has been injured in some way at 
operation, the surgeon has several means of irapro^^ng the situa- 
tion for the patient, e. g. by drainage. Should the injured duct be 
of large calibre, there is more than one way by which it can be 
implanted in the duodenum. 

There is as yet no sure method of deciding whether an injured 
duct of Santorini is the sole or main efferent channel of the pan- 
creas parenchyma. In a number of cases, however, some guidance 
can certainly be obtained by injecting into the injured pancreatic 
duct, in the direction of the tail of the organ, a saline solution tinged 
with methylene blue. If it is then found that the injected fluid 
is discharged through the greater papilla, Yater’s, into the duo- 
denum, this signifies that there is a functional duct anastomosis 
to Wirsung’s system and a silk ligature may be applied without 
risk to the divided duct. If the methylene blue fluid is not dis- 
charged out of the papilla of Vater, an X-ray examination after 
injection of a contrast agent of the perabrodil type can doubtless 
give considerably better duct-anatomical information and hence 
a more reliable guide for the continued surgical procedure if the 
radiogram is taken while injection is going on and with a light 
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injection pressure, there being reason to assume that the contrast 
medium is apt "to diffuse out into the pancreas parenchyma and 
give radiograms that are difficult to interpret. Schwarz s state- 
ment that the head of the pancreas is hammer-shaped if the duct 
of Santorini is present and tongue-shaped if it is absent must, 
in the author’s opinion, be taken with great reservation if the 
observation is to be used as a ground for any extended duodenal 
mobilization in an individual case. 

The author's investigation has accordingly shoivn that there are 
risTcs of lesionmg the fancreaiic ducts — especially the duct of San- 
torini — at duodenal mobilization for resections of the Billroth II 
and I type. It is however the author's definite opinion that these 
risks are not so great as to justify a higher recourse to resections for 
exclusion by Finsterer's method than has been the case during the 
last five years {1943 — 1947) at the Lund Surgieal Clinic (19 among 
180 cases = 10. G %), provided all the precautions outlined above by 
the author are taken to save the pancreatic tissue and its ducts. 


Summary. 

Acute pancreatic affections in connection with gastric resec- 
tions are not uncommon. In a material of 147 gastric resections at 
Lund tests of the postoperative urinary diastase show that acute 
pancreatic affection occurs in at least 10 % during the postopera- 
tive course. In 6 cases the pancreatic affection was subchnical and 
manifested itself only as an increased diastasuria, in 2 cases it 
gave moderate clinical .symptoms and in 5 severe ones. In 2 of 
these 6 cases the acute pancreatic affection was the cause of 
death. 

The etiology of acute pancreatic affection following gastric re- 
section is not uniform. The author enumerates the chief etiolog- 
ical factors, and advances reasons for considering that duct in- 
jury arising at the duodenal mobilization is an important factor 
to take into account and one that is often overlooked or disre- 
garded. It is the author’s earlier duct-anatomical investigations 
together with the present studies which provide examples of and 
reasons for the accuracy of this view. 

The duct of Santorini is especially exposed to the risk of lesion 
at the duodenal mobilization owing to the course of the duct to 
the duodenal lumen ventrally in the head of the pancreas and 



20 


ERIK MILLBODBK. 


orally to the greater papilla. If the duct of Santorini is the sole 
or main efferent channel of the pancreas parenchyma, which it 
is in about 10 % of the cases, the consequences may be deleterious 
for the patient if the duct is injured or ligated at the duodenal 
mobilization. 

The author therefore recommends that in ulcer duodeni the 
duodenal mobilization should always be effected with open stump 
and first Avhen the operating surgeon has definitely determined 
the position of the greater and lesser papilla respectively hy 
palpation with a finger inserted into the duodenal lumen. The 
lesser papilla may be difficult to palpate, at times impossible (it 
is absent in 4 % of the cases). In spite of this the duet of San- 
torini may be Avell developed. In such cases the detachment of 
the duodenum from jjancreatic tissue must not be done to a 
greater extent than that there is an intervening space of at least 
3 cm. to the greater papilla, especially in a ventral direction where 
the duct of Santorini usually opens into the duodenum. 

If a lesion of the pancreatic duct has been inflicted, the nature 
of the injured duct can probably be determined while the opera- 
tion is in progress, in a number of cases siinply by injection of 
methylene blue into its stump, in other cases by X-ray examina- 
tion Avhile contrast medium is being injected into the injured 
stump. With knowledge acquired in this way of the duct anatomy 
in the individual case the measures taken by the surgeon as re- 
gards the duct lesion will be more adequate. 
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From Halden ifunicipal Hospital, Norway. 
(Chief: Dr. EOLF GK0NN.) 


Banti’s Syndrome with Hcmatcmcsis as a 
Predominating Symptom Treated hy 
Splenectomy.^ 

Report of Two Cases. 

By 

ROLF GROISTN. 


It is a long ago established fact that the so-called Band’s disease 
is not a se^Darate disease entity. The clinical picture comprises a 
number of diseases of the hepato-lieno-portal system, conditions 
which cannot be separated and the etiology and pathogenesis 
of which are obscure. The term Band’s disease has, therefore, 
been replaced by the term Banii’s syndrome, which applies to a 
group of diseases. 

Dag Riis (1946) has given an excellent survey of the modern 
connection of Band’s syndrome. 

The diagnosdc criterions in Band’s syndrome are vague, and are 
partly of a positive, partly of a negative nature. The yosidve 
criterions are: splenomegaly, usually associated with secondary 
anemia, leukopenia, and thrombocytopenia. However, hemate- 
mesis with an associated melena may be the predominating fea- 
ture. Furthermore, certain forms ma)'- display a moderate and 
reversible ascites, which is a stasis phenomenon indicating an 
advanced stage of the disease. The negadve criterions are: exclusion 
of all other known causes of splenic enlargement, e. g., leukemia, 
lipoidoses, lymphogranulomatosis, hemolytic icterus, acute and 
chronic infections, etc. 

^ Adapted from a lecture held at a meeting of the Surgical Society, Oslo, Febr. 
23rd 1948. 
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BANTl’s SYNDROME TREATED BY SPLENECTOMY. 

During tlie recent years American investigators have shown 
that Banii’s syndrome is associated with an increased portal 
pressure. Normally this pressure is low. As concerns the fatho- 
genesis the American view is at present generally adopted. Accord- 
ing to this view the enlargement of the spleen is caused by the in- 
creased portal pressure, which is assumed to be a result of some 
obstruction in the portal circulation from porta lienalis to the 
union of the hepatic vein with the inferior vena cava. The most 
common cause of • obstruction is thrombosis of the splenic vein, 
while next common is probably some congenital malformation. 

In BantVs syndrome the spleen exerts an inhibiting action on 
the bone marrow, and this explains the thrombocytopenia and 
leukopenia — thus the term “splenogenic bone marrow inhi- 
bition”. 

The cause of the hematemesis is rupture of varicose veins in 
the esophagus or in the cardiac portion of the stomach, where the 
portal circulation communicates with the common venous cir- 
culation via the venae gastricae breves and vena coronaria ven- 
triculi (cf. fig. 1). 

IITieu there is obstruction of the splenic vein the blood stream 
must be conveyed via the venae gastricae breves. These as well 
as the esophageal veins will consequently become dilated. In 
cirrhosis of the hver it is estimated that about 90 per cent of the 
blood of the portal system cannot pass the liver, but must be con- 
veyed via the collateral circulation just described. 

The treatment for Banti’s syndrome is usually splenectomy. The 
prognosis by this operation is wonst in the cases when the liver 
is involved. Splenectomy entails a serious risk, and not a few 
patients die shortly afterwards, according to Bernth and Hagen 
up to 20 per cent. The prognosis is far better if the patient can be 
operated on before there is involvement of the liver, preferably 
before gastric-intestine hemorrhages have occurred. The ascites 
may respond favourably to splenectomy because of the splenic 
circulation being shut out from the portal circulation. The splenic 
circulation is stated to constitute one third of the portal circula- 
tion. The hemorrhages respond favourably in up to 50 per cent. 
Even if the pathological circulation can be eliminated, however 

^ as by splenectomy in the case of thrombosis of the splenic 
vein the varicose veins may persist, and may, even for many 
years, give rise to repeated hemorrhages upon exertion. Eurther, 
it should be remembered, that even after an apparently successful 
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operation a thrombosis, as present in the splenic vein, may pro- 
gress, and thus — besides the gastric-intestine hemorrhages — 
give rise to thrombosis of the main branch of the portal vein and 
mesenteric thrombosis with gangrene of the intestine. However, 
splenectomy is recommended, because the danger is greater if 
the spleen is not removed. 

Much stress is laid upon the sternal smear as to whether the 
patient should be operated or not. Indication for operation is 
a highly cellular marrow with increased erythrocytopoiesis 
(mitoses, etc.). 

The blood picture after splenectomy clearly illustrates the elim- 
ination of the splenogenic inhibiting action on the bone marrow. 
Following splenectomy the number of leukocytes and throm- 
bocytes increases, and this feature alone is a criterion to the 
effect that the operation has been advantageous. Bleeding time, 
coagulation time, and osmotic resistance are not affected by 
splenectomy. 

Case 1. Mrs. K. T., aged 46, first time admitted to Halden 
Municipal Hospital in October 1942, and remitted in July 1943, both 
times for menorrhagia. Curettage was performed and the pathologist’s 
report (Dr. Reidar Eker) both times read “hyperplastic uterine 
mucosa with circulatory disturbances”. Otherwise the findings on 
physical examinations were essentially negative, and it was particu- 
larly noted that there was nothing abnormal regarding the abdomen. 
On December 13th, 1945, she was admitted to the hospital for the third 
time, this time owing to hematemesis. From the case notes it is evident 
that she had never suffered from dyspepsia, until she 14 days prior to 
the last admission experienced slight hunger pains in the epigastrium. 
The day prior to admission she suddenly felt an oppressing sensation 
under the tip of the sternum, and immediately after blood came pour- 
ing through the mouth. The physician summoned decided not to move 
the patient and she was, therefore, not admitted to the hospital until 
the next day. 

On admission the patient was very pale, exhaused, and dizzy. The 
pulse rate was 92, regular, the quality normal. The temperature (ax.) 
was 37.9° C. Blood pressure 185/105. The heart and lungs were normal. 
Abdomen: The liver could be palpated 2 cm below the right costal 
margin, and the spleen could be felt like a goose-egg-sized protrusion 
below the left costal margin, under which it disappeared. The con- 
sistency was firm. Ascites could not be demonstrated. Shortly after 
admission she received 500 ml of citrated blood. The next day roent- 
genograms were taken of the stomach and duodenum. These showed 
normal conditions except for the spleen, which made a crescent-like 
impression in the gastric contrast. 

Thrombocytopenia, leukopenia, and slight secondary anemia per- 
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Fig. 1. Diagiain slioning tlie hepato-licno-portal venous circulation. 
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Fig. 3. Diagram showing the varying size of the spleen. December 194.5 vhen 
the patient was admitted owing to hematemesis. 





Fig. 6. Diagram showing the varying size of the spleen. 



Fig. 4. The roentgenogram fifteen 
months after the operation, showing 
marked regression of the esophageal 
varices (cf. Fig. 2). 

Gr 0NN: Banti’s Syndrome Treated by Splenectomy. 


Fig. 2. Boentgonogram showing 
esophageal varices. 






Fig. 5. Roentgenogram showing Fig. 7. The roentgenogram four and a 

esophageal varices. half months after the operation showing 

marked regression of the esophageal 
varices (cf. Fig. 5). 
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BANTl’s SYNDROME TREATED BY SPLENECTOMY. 

sisted on repeated examinations. These and some other findings in 
the blood will be more closely considered in tabular form in a later 
paragraph. However, some laboratory data are mentioned here. 

The following tests were negative: Meinicke, Wassermann, Takata, 
Gothlin, Pirquet. • 

Normal data were obtained as to osmotic resistance, sternal puncture 
(hyperplastic marrow), reticulocytes, icterus index, prothrombin time, 
differential count, urine, electrocardiogram, roentgenograms of femur 
and humerus. 

Practional determination of the serum proteins showed: 

Total protein 6.5 per cent 

Albumin d.o » » 

Globulin 2.5 » » 

Alb .-glob, ratio l.G » » 

Roentgenograms^ of the esophagus (Dec. Idth) showed irregular jagged 
contours, and small up to pea-sized areas of translucency could be seen 
in the contrast R; Esophageal varices (PI. I, fig. 2). 

The benzidine reaction in the stools was positive during the first 
eight days of the hospitalization period, but was negative later on. 
The temperature was normal most of the time, although the patient 
was subfebrile now and then. The enlarged spleen showed a further 
gradual increase during this period (cf. Eig. 3). 

The condition was diagnosed as “Banti’s syndrome — Splenomegalia 
thrombopenica” . 

Splenectomy was obviously indicated, but the patient was tem- 
porarily transferred to St. Joseph’s Hospital for internal medical 
observation and treatment (Jan. 1st 1946) where she stayed for two 
weeks. During the ensuing months she felt well, could take any kind of 
food, and no hematemesis occurred. In June, 1946 Dr. Brustad, who 
attended the patient during this period, thought her condition suffi- 
ciently improved to stand a splenectomy and she was readmitted to 
Halden Hospital on June 16th to have the operation performed. 

Examination of the abdomen showed that the splenic enlargement 
was less marked than on the previous stay, the spleen now extending 
distally to about 2 cm above the umbilical plane, and medially to 
about 2 cm to the left of the midline. 

The consistency was firm, the surface smooth, and the edge evenly 
rounded. The liver could not be palpated. There was no ascites. Some 
small petechiae could be seen on the left upper arm. The bleeding time 
on this occasion was 14 minutes. 

On June 26th, 1946, a splenectomy was performed (Gbonn) with the 
patient under scopolamine-morphine-ether anesthesia. The incision 
was made through the left rectus muscle and extended from above 
the^ costal margin to the umbilical plane. From the lower angle of this 
incision the wound was widened by a 8 cm long incision in a transversal 
direction to the left. The bleeding during this procedure was apparently 
more marke d than usual. A bluish-white-molet, firm, smooth spleen 

' Interpretations by the roentgenologist Dr. Sverre Strand. 
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BANTl’S SYNDROME TREATED BY SPLENECTOMY. 

Case 2. K. L., male aged 25, wlio stayed in Haldcii Blmiicipal 
Hospital from Febr. 2nd, to March 27th, 1947. The case was diagnosed 
as “Banti’s syndrome, Hemaiemesis {thrombosis of the splenic vein?)”. 

The case notes show that the patient had had an enlarged spleen 
since he was two years old. At the age of five he was operated on for 
acute appendicitis. In 1933 — 11 years old — he vomited blood on 
several occasions, and in 1937 he had a single hematemesis following 
some physical effort. Since then he Avas quite well until 1942 when the 
stools became tarry, and he AA^as confined to bed for three Aveoks. He 
Avas then admitted to the Medical Department A of the University 
Hospital, Oslo, Avhere he stayed for thirteen days. The condition Avas 
diagnosed as splenomegalia. Signs of esophageal varices Avere present, 
and examination of the blood revealed leukopenia, thrombocytopenia, 
and prolonged bleeding time (15 minutes). There was also a tendency 
to bleeding in the history. Sternal smears shoAved an increased number 
of megacaryocytes, but the marroAV Avas otherAAuse normal. Gaucher 
cells could not be demonstrated. The benzidine reaction in the stools Avas 
positive. Blood pressure 130/85. Slight secondary anemia Avas present. 

Since the stay in the University Hospital no hemorrhages occurred, 
and he felt well. He had never had dyspepsia or fractures. HoAvever, 
tAvo days prior to the admission to Halden iilunicipal Hospital (Jan. 
31st) he suddenly experienced a stinging pain in the epigastrium 
shortly after supper, and shortly afterAA^ards he vomited large quanti- 
ties of gastric contents and dark red blood. The pain then ceased. The 
next day he felt rather exhausted and stayed in bed. The folloAving 
night he had two more hematemeses, and the physician summoned had 
him admitted to the hospital as an emergency case. 

The physical examination showed a patient highly emaciated in the 
face and on the upper arms, a feature AA’^hich strongly contrasted the 
barrel-shaped distended loAAmr thorax and the greatly — particularly 
in the flanks — distended abdomen. The pulse Avas 100 beats per minute, 
regular, good. Temperature (ax.) 36.2° C. Blood pressure 105/65. The 
reflexes were normal. There Avere no edemas or palpable glands. Some 
broAvn-pigmented patches were seen on the dorsal aspect of both 
legs. The heart and lungs were normal. 

Abdomen: The spleen Avas enlarged and extended distally to the 
umbilical plane and medially a little beyond the midclavicular line. 
The consistency was firm and the surface smooth. The liver could not 
be palpated. No ascites. The urine Avas normal. No icterus. No infor- 
mation concerning whether there had been a tendendy to bleeding or 
icterus in the family could be obtained from the patient. Roentgeno- 
grams of the stomach and duodenum showed that the major curvature 
was someAvhat displaced by the enlarged spleen, but Avere otherwise 
normal. Roentgenograms of the esophagus (Febr. 14th) shoAved a 
number of round areas of translucency in the contrast and an irregular 
jagged contour. R: Esophageal varices (PI. II, fig. 5), 

Laboratory Data. Thrombocytopenia, and leukopenia, and secondary 
anemia persisted. On admission the hemoglobin content Avas 71 per 
cent. Seven days later it had fallen to 45 per cent. The benzidine reac- 
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tion ill the stools was positive during the first thirteen days of the 
hospitalization period, but was negative later on. Fractional deter- 
mination of the scrum proteins showed a total protein of G.i per cent 
albumin 4.2 per cent, globulin l.n per cent, and albumin-globulin ratio 
of 2.21. The sternal smear revealed an increased crythrocytopoiesis 
but not Gaucher cells. The Pirquet reaction was negative, and so was 
also the Wassermann reaction. The prothrombin time was 50 seconds. 
Malarial parasites could not be demonstrated. A differential count was 
normal. The scrum iron was decreased, probably owing to the anemia 
and was 53 gamma per cent. 

Two weeks after the admission the abdomen was still more distended 
with definite signs of ascites. The icterus index was 14, and the Takata 
reaction positive (-p-p) indicating hepatic insujjicicncy. The spleen 
showed a further increase in size and extended to the pelvic aperture. 
It was firm, but not tender. Ballotement could be felt over its lower 
pole. Distended veins extending upwards were seen in both groins. No 
anasarca. 

During the hospitalization period he received seven blood transfu- 
sions and w£is otherwise treated by administration of reduced iron, 
Uver extract, and a high protein diet with restriction of salt. 

On March 27th, 1947, when the patient was discharged, he still 
presented a Banti’s syndrome including splenomegaly, thrombocj’to- 
penia, leukopenia, anemia, involvement of the liver, secondary esopha- 
geal varices, and ascites. The ascites, however, disappeared completely. 
He was not confined to bed during the last days in hospital, and was 
feeling well. 

As to the cause of the disease, nothing definite could be said at this 
juncture, but thrombosis of the splenic vein was suspected. The condi- 
tion represented a so-called third stage of Banti’s syndrome, indicfitiug 
that a splenectomy should have been performed long ago. However, 
owing to the impaired general condition of the patient, splenectomy 
could not be recommended, and he was, therefore, referred to an inter- 
nal specialist for further treatment and control. 

By the end of April, 1947, Dr. Brustad, who had taken over the 
treatment, strongly recommended splenectomy, as he thought the 
patient had improved exceedingly well. Thromboc}d;o2)enia, leuko- 
penia, and splenic enlargement, were still present. The splenomegaly, 
however, was far less marked than on the previous occasions, and the 
blood, except for the thrombocytopenia and leukopenia, was normal. 
Dr. Brustad shared our opinion that the spleen ought to have been 
removed long ago, but he thought that the patient’s only chance 
would bo to have the spleen removed even if this involved a consider- 
able risk. 

The patient was thus readmitted to Halden Municipal Hospital on 
May 19th, 1947, in order to have the spleen removed. Eegarding his 
condition, it may be mentioned that he was still thin, but otherwise 
healthy-looking. There was no ascites, and the liver was not palpable. 
The enlarged spleen extended medially almost to the midline and dis- 
tally to the spinous plane (cf. Fig. 6). 
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Tlie blood pressure was 120/65. The Takata reaction, was negative. 
Icterus index 10. A differential count was normal. Fractional deter- 
mination of serum proteins: Total protein 8.0 per cent, albumin 5.5 per 
cent, globulin 3.i per cent, albumin-globulin ratio 1.7 7. The remaining 
laboratory data are considered in tabular form in a later paragraph. 

On May 22nd, 1917, a spleneclomij was i^erformed with the patient 
under scopolamine-morphine-ether anesthesia (Gronn). 

The incision was made through the left rectus muscle. It extended 
from above the costal margin to about 5 cm below the umbilical plane. 
The spleen was bluish grey, firm, with a somewhat irregular surface 
and of the size of a bread. It could not be eventrated, owing to broad, 
heavy, highly vascular adhesions which fixed it to the following struc- 
tures: 1) the major curvature of the stomach in a length of 12 cm, 
2) pancreas, 3) mesocolon, 4) a 8 cm long portion of the transverse 
colon extending to the splenic flexure, and 5) the posterior abdominal 
wall. 

Under much doubt it was decided carry on with the obviously very 
difficult extirpation. Starting from below the gastrocolic and gastro- 
splenic ligaments were divided, so that entrance was gained to the 
omental bursa and thus to the splenic pedicle, the diameter of which was 
about that of a forearm. The splenic vein was completely thrombosed 
and firm, its diameter about that of a wrist. The pedicle was fixed to 
the mesocolon, transverse colon, and the tail of the pancreas by broad 
adhesions. Starting at the lower aspect, individual portions of the 
pedicle were carefully ligated as close to the splenic hilus as possible in 
order to facilitate the further manipulation. Two ml of adrenaline were 
injected into the spleen which was thus reduced to one third of its 
original size. This was of some aid, but detaching the spleen from the 
adjacent structures was all the time very difficult and associated with 
troublesome hemorrhage owing to the highly vascular adhesions. The 
patient received 500 ml of citrated blood during the operation. The liver 
was a little smaller than normal, probably slightly atrophic. The color 
was brownish red, the surface smooth, and the consistency not very 
firm. The lower edge was sharp. A biopsy specimen from the liver would 
have been of great interest, but was not taken, as this would have pro- 
longed the operation. No ascites. Drainage of the splenic bed was ac- 
complished by means of two cigarette drains, and the various layers of 
the abdominal wall were then closed around the drains. 

The patient stood the operation well, and the postoperative course 
was uneventful. The removed spleen, which was now only one third of 
its original size, weighed 1.5 kg. The oi^eration was technically very 
exacting and partly very dramatic owing to the great risk of fatal 
hemorrhage. As mentioned, a thrombosis of the splenic vein of great 
dimensions was present. P. A. D.: Spleen with fibrosis and hemorrhage 
(Eker). 

During the first four postoperative weeks he was running a tempera- 
ture which varied from 38 to 38.5° C — as did the first patient. But the 
general condition was remarkably little impaired despite the increased 
temperature. He left the bed four weeks after the operation, and was 
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Table 2. 

Laboraiory Data. 


Before the operation 


Opera- 

tion 


After the 
operation 


1 Date 

Feb. 10 Feb. IS Mar. 5 

May 21|Mayf 22 Jlay 23 

Sept. 29| 

1 .. . 1 

1 

Hb, per cent ^ 

1 1 
5.3 46 74 j 

90 


90 ! 

j 

RBC, millions 

2 5 ^ 

4.7 

i i i 

5.0 i 

WBC 

5 GOO 1 (too 

2 200 

’ 4 200 20 000 

1 ! 

j 12 100 

Thrombocytes 

136 250 86 000 66 000 

177 000 233 000 488000 

Bleeding time | 

3..^ min.* 4 rain. 4 min. 

1 

6 .!) min 

1 

1 2 min. 

2 min. 

( 

Coagulation time .... 

3 min. 3 min. .3 min. 

4 min. 

1 

1 3 min. 

3 min.i 

Sedimentation rale... 

9 mm 1 8 mm ' 5 mm 

8 mm 


22 mm 

i 

1 Takata 


nog. 



Serum iron gamma per 
cent 

1 

53 

1 

1 

1 

1 


The benzidine reaction in the stools was positive during the first thirteen days I 
of the hospitalization period, but was negative later on. | 


Ascites 


discharged on July 3rd, 1947, ?. e., six weeks after the operation, feeling 
well. 

On a control examination, Sept. 29th, 1947, i. c., more than four 
months after the operation, the patient stated that he never had been 
feeling so well in all his life, and had gained 6 kg in weight. The liver 
could not be palpated, there was no ascites, and no dullness in Traube’s 
semicircular space. The prothrombin time was 32 seconds. Icterus index 
7. Takata negative. Coagulum retraction normal. Blood pressure 130/85. 
Sedimentation rate 22 (the patient suffered from a cold). 

In a letter dated February 1948 — eight months after the operation 
— the patient states that he is feeling well and healthy, carrying out 
usual work. 

Roentgenograms taken of the esophagus on Oct. 1st, 1947, ?. c., 
about four months after the removal of the spleen, shows esophageal 
varices with evidenee of regression (PI. II, fig. 7). 

Table II shows the findings in the blood before, during, and after 
the splenectomy. 




B anti’s syndrome treated by splenectomy. 

Comment. 


31 


The two cases of Banti’s syndrome reported here had the 
following features in common: 

1) Both were admitted to the hospital as emergency cases 
owing to a severe Jiematemesis. 

2) The case of the hematemesis in both instances was esofliageal 
varices. 

3) Banti’s syndrome was responsible for the varices in both 
instances. 

4) In both cases there was a certain — although not very 
marked — tendency to bleeding. 

5) In both cases the splenectomy was followed by an absorp- 
tion fever of four months’ duration. 

6) In both cases the splenogenic inhibiting action on the bone 
marrow disappeared following the splenectomy, which was also 
followed by a regression of the esophageal varices. In other words 
the intended purpose of the operation was fulfilled. 

The two cases differed in the following aspects; 

The first case, a 46-year-old woman, was operated on at an 
early stage of the disease, i. e., before the onset of ascites and 
more extensive parenchymatous changes of the liver, and while 
the operation was still technically simple, whereas the other 
patient, a 25-year-old man, was operated at a very late stage of 
the disease, when ascites and clinical signs of hepatic insufficiency 
had developed indicating that a secondary cirrhosis of the liver 
of the Laennec type was imminent. 

Further, the second patient had thrombosis of the sgAenic vein 
as found during the arduous operation, and which explained the 
syndrome, whereas in the first case no primary cause could be 
found. However, it cannot be excluded that the splenic vein 
has been thrombosed in this patient too, even if a thrombosis 
could not be demonstrated. 

As to the chance of complete recovery nothing definite can 
be said, except that the prognosis is no doubt better in the first 
of the two cases. 

The fact that the esophageal varices in both cases showed 
signs of regression (in case 1: fifteen months, and in case 2: four 
and a half months after the operation) indicates a favourable 
prognosis. However, the varices represent a constant danger 
as long as they persist. 



32 


ROLF GR0NN. 


Summary. 

The author reports two cases of Banti’s syndrome. Both were 
admitted to the hospital owing to severe hematemesis due to 
esophageal varices as demonstrated by roentgenographic exam- 
ination. 

In the first patient a splenectomy was performed at an early 
stage of the disease, and here the operation was simple. In the 
second patient, however, the disease was far advanced at the 
time of the operation, as indicated by the presence of a transient 
ascites and signs of hepatic insufficiency. In this case a thrombosis 
of the splenic vein of huge dimension explained the syndrome. 

In both patients the splenogenic inhibiting action on the bone 
marrow disappeared as a result of the splenectomy, which also 
caused a regression of the esoj)hageal varices as shown on the 
roentgenograms taken before, and fifteen and four and a half 
months, respectively, after the operation. Both patients are 
so far healthy and carrying out usual work. 
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From the Surgical University Clinic, Akademiska Sjukhuset, Upsala. 
(Chief: Professor Olle HulteN, M. JjJ 


Hydrociilyx. 

By 

PAUL RUDSTROM, M. D. 


More than a century ago, Rayer in France described two cases 
with intrarenal cyst formations caused by the dilatation of a single 
calyx. In one there was an uncomplicated cyst formation; in the 
other a large number of concretions had formed in the cavity. 
The formation of calculi was considered to be secondary. It is 
only in recent years, however, that dilatation of a single calyx 
has aroused any great diagnostic or clinical interest. Several renal 
changes, more or less similar in character, have been described 
under different names. Thus Watkies (1939) reported a case of 
isolated dilatation of the calyx which he called hydrocalyx. 
Prather (1911) suggested the term calyx diverticulum, whereas 
Quinby and Bright (1935) and Engel (1947) used the desig- 
nations pyelogenic cyst formation and calyxectasia respectively. 

The cause of an isolated dilatation of a calyx is an impediment 
in the flow of the urine from the calyx to the renal pelvis. We 
know from contrast examination of the urinary tract that ana- 
tomical conditions in the calyx and the renal pelvis are subject 
to considerable variations and that long narrow infundibula are 
often found that can easily be envisaged as the site of a mechan- 
ical impediment. A definite pathological process, such as stric- 
ture on the grounds of inflammatory lesions (Hyams & Kenyon 
1941) concretions, etc. may also be found as the cause of a dilata- 
tion of the calyx. Nevertheless, Watkins and Winsbury-White 
(1939) reported cases in which no obstruction could be demon- 
strated. They were of the opinion that in such instances a spastic 
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contraction of tlie musculature in the infundibulum u'as the 
causative factor. Watkins reserves the term hydrocalyx for such 
cases in which no major anatomical change can be demonstrated 
in the infundibulum. An incongruity between the width of the 
infundibulum and the amount of urine which must pass it could 
give rise to a dilatation of a calyx. The flow of urine varies with 
the number of papillae which in turn, can vary considerably in 
number. It is thus easy in the individual case to envisage a large 
secretion of urine at the same time that the passage between the 
calyx and the renal pelvis is narrow. Prather emphasizes that 
his cases described as diverticuli of the calyx are identical with 
the renal changes termed hydrocalyx by Watkins, whereas 
Beneventi (1943) considers that it is a question of a particular 
type of cyst formation. In view of the complicated embryological 
development of the Iddney, various types of malformations can 
readily be emdsaged. Individual aspects of the embryology of 
the Iddney can not as yet be considered as established and Hat- 
denhain’s (1937) theories are in several respects in opposition 
to earlier assumptions. 

The diagnosis of hydrocahjx can only be made after contrast 
examination of the kidneys. On intravenous urography the cystic 
cavity of which the hydrocalyx consists is filled with contrast at 
the same time as the rest of the renal pehds. The contrast is, 
however, often seen to remain in the hydrocalyx when the renal 
pelvis has been emptied. This is due to the difficulty of passage 
in the narrow connexion between them. In my own cases, as well 
as in those I have encountered in the literature, the renal shadow 
was normal in size and contour. The radiological differential 
diagnosis — which wiU not be discussed in detail in this con- 
nexion — is sometimes difficult. It can be a question of a tuber- 
culous cavity, a true tumour with a calyx dilatation, cystic cysti- 
tis or so-caUed recesses of the renal pelvis (Ask-Upjiark 1929) etc. 
Finally, it must also be recalled that true intrarenal cyst for- 
mations can secondarily penetrate into the renal pelvis. The 
differential diagnosis between true cysts and such that originate 
in the renal pelvis can as a rule only be made by means of histo- 
logical examination of the wall of the cavity. Even microscopical 
examination can at times fail to give a definite answer, since the 
transitional epithelium can assume an almost cubic shape through 
distension of the cystic cavity. On the other hand, the presence 
of musculature in the cystic wall is considered to be proof of the 
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genetic connexion with, the pelvis. Cysts originating at this site 
can gradnally become entirely detached from their connexion 
with it and act clinically as true cyst formations, destroying the 
renal parenchyma and bulging into the surface of the Iridney 
like a tumour formation. 

According to the literature, the treatment of hjdrocdlyx has been 
partly conservative and partly operative, Beneventi (1943) 
described a case in which he was able to arrest the symptoms by 
means of retrograde dilatation of the constricted area in the 
infundibulum. This is, however, only possible when a superior 
calyx is involved. Prather made a surgical intervention in three 
cases in the form of nephrostomy and dilatation following an inci- 
sion in the kidney. The catheter was left in position for about 
two weeks and the results were found to be satisfactory. It is 
probable that nephrectomy has been performed in many cases 
of cyst formations, particularly where the cavity maintained 
a lengthy infection of the urinary tract or where the possibility 
of tuberculosis could not be excluded. Resection of the kidney 
appears only to have been performed in exceptional cases. In 
cases reported by Scandinavian writers (Ostling 1934, Ljung- 
GBEN 1938, Natvig 1941) nephrectomy seems to have been per- 
formed whenever it was a question of a surgical intervention. 

Three cases of hydrocalyx have been treated during the last 
three years at the Surgical University Clinic in Upsala. They 
appear to be of general interest particularly from the therapeutical 
aspect. 

The first case is that of a 46-year-oId building labourer who had suf- 
fered from dorsal pains for several years before his admission to hospi- 
tal in 1945. These pains had been interpreted as lumbago and had often 
forced him to be absent from work. During the last year he had pain 
of the renal cohc type. Examination on admission revealed that there 
was no infection of the urinary tract and no proteinuria. Renal function 
was formal. Intravenous urography (fig. I) showed satisfactory contrast- 
fillmg of the renal pelvis and of an excessively dilated major calyx. 
This contained five concretions. At operation a calyxectomy was per- 
formed, with wedge-shaped excision of the renal parenchyma and 
resulting removal of the concretions. During the intervention the large 
vessels in the hilus were compressed manually and the process was 
localized with the aid of radiology. Eour deep catgut sutures completely 
stilled the bleeding. Biopsy confirmed that it was a question of dilated 
calyx. Intravenous urography at a follow-up examination two years 
after the operation showed normal secretory conditions. The neck of 
the excised calyx showed as a small knob (fig. 2). 
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The second case was a 42-year-old woman who was admitted to hos- 
pital for the first time six months prior to operation with a typical 
attack of pyelitis. The onset was acute •ndth pyerexia and tenderness 
over the left kidney. There had been no signs of infection of the urinary 
tract previously. For several years before admission she had suffered 
from dull and indefinite pains both in the back and the abdomen. 
Urography revealed an expansile process in the lower part of the left 
kidney. Retrograde pyelography resulted in contrast-filling of an irreg- 
ular ca^^ty which was interpreted as an abscess. The examination 
also revealed colibacilluria but no grounds for suspecting tuberculosis. 
A tuberculin reaction was negative. No concretions were found. In 
this case as well calyxectomy was performed with wedge-shaped ex- 
cision of the renal parenchjTiia. At operation a cicatricial formation was 
observed on the siirface of the kindey, thus facilitating the localization. 
Biopsy revealed that the ca^-it}* consisted of an isolated calyx. Follow- 
up examination six months after the operation with intravenous urog- 
raphy showed normal conditions. There was no ^^siblc deformity of 
the renal’ pehds. 

The third patient was a 43-ycar-old woman who had earlier lived in 
America. Right-sided neidircctomy had then been suggested on the 
grounds of recurrent infection of the urinary tract. She was admitted 
to our hospital in March 194S 'with pyeUlis and colibacilluria. Intra- 
venous urography (fig. Ill) showed considerable dilatation of the supe- 
rior group of calyces in the right kidney and a concretion so large that 
passage through the narrow neck of the calyx could not bo em’isaged. 
Operation was performed in the middle of April and slightly more than 
one-third of the right kidney was resected. In this case the intervention 
presented some technical problems since the resection was of such an 
extent that it had to be made close to the renal artery. The line of 
resection and the topography are seen from the schematic dra’wing 
(fig. r\0- The assisting siurgeon gripped the renal artery as close to the 
kidney as possible and it was thus possible to make the resection close 
to the main trunk -without injuring it. 

The immediate post-operative course was normal and the patient 
left the hospital after three weeks. At a follow-up examination six weeks 
after the operation there was still colibacilluria but the patient was 
free from subjective symptoms. The infection proved to be sulpha- 
resistant, Intravenous urography showed normal secretory conditions 
and a normal renal pehus except that the upper calyx group was lacking 
(fig. V). The patient -was re-admitted after a further four weeks 'with 
pyrexia and infection in the operation scar. After incision, plentiful 
pus was evacuated. It was soon found that a renal fistula was present. 
The sulpha-resistant colibacilluria was treated -vvith streptomycin. The 
fistula healed spontaneously after three weeks and since then the 
patient has been free from discomforts. 

The three cases described thus had similar renal changes con- 
sisting of an isolated cystic dilatation of a calyx, complicated in 
two of them by the formation of calculi. In one of these cases 
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Pis, 3. Intravenous urographv. The uppermost Tie. •!. Tlic same patient as in the preceding 

calvx is marked dilated. Tlio arrow indicates lignro. Intravenous po3t-operative_ urography. 

'■ ^ concretion. hj-drocalyx has been extirpated. 
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tliere was a concomitant infection of tlie urinary tract. No con- 
cretions were found in tlie third instance, but there was a urinary 
infection. There was no haematuria in any of the cases. Pain in 
the lumbar region of a dull, aching nature increasing on exertion 
appeared to be a common symptom. All three patients received 
the same surgical treatment, i. e. calyxectomy and resection of 



Fig. 5. Schematic drawing showing the anatomical conditions and the incisions 

in resection of the kidnej’. 

the kidney. The intervention was performed under spinal anaesthe- 
sia and the kidney was exposed in the usual way. In one, case 
posterior splanchnic anaesthesia was used. By means of manual 
compression of the large vessels of the hilus during the operation, 
bleeding from the parenchyma was controlled and a good survey 
of the field was obtained. 

Ureteral catheterization was performed in connexion with the 
operation. It is obviously important to keep the passage through 
the ureter open and thus to lessen the risk of a renal fistula. The 
immediate post-operatory course was free from complications in 
all three cases. The patients were discharged from hospital after 
9 days, 11 days and 3 weeks respectively. The two cases first 
operated on were examined tliree and two years after the operation 
respectively and the urine was found to be normal in both instan- 
ces, Intravenous urography showed satisfactory renal function 
and bilateral excretion of the contrast. Both patients were free 
from subjective discomforts. It was particularly interesting to 
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note tliat no hypertension was found at the follow-up examination. 
This could otherwise he a possible complication since relatively 
large vascular trunlcs can become involved in the healing process 
with a risk of an elevation of the blood pressure through a Gold- 
blatt mechanism. In the third case there was a urinary fistula 
which nevertheless healed spontaneously. 

Kesection of a Iddney is a minor intervention wliich has httle 
influence on its function and that appears to be suitable for more 
widespread use in cases such as those described in the foregoing. 
This intervention is also recommended by Yuxok & Forsyxthe 
(1941) for recurring concretions in the same calyx even if no 
pathological dilatation is present. Engel (1947) reported a series 
of 9 cases in which he performed resection of a Iddney ndthout 
the occurrence of complications. He — as do the two foremen- 
tioned VTiters — gives a detailed account of his operating tech- 
nique. Tunck & Forsyntiie have also demonstrated by means 
of animal experiments that tliis intervention has little deleterious 
effect on renal function. They point out that diathermy should not 
be used in this operation but that resection should be performed 
with a scalpel, since the former method is considered to increase 
the risk of haemorrhage. 

An uncomplicated h 5 ’’drocalyx is generally no indication for 
operation, but infection and the formation of calculi can easily 
occur owing to the malformation. Spontaneous expulsion of the 
concretion is generally impossible owing to a narrowing of the 
infundibulum. It is probable that such a narrow passage can 
gradually become altogether occluded and retention in the dilated 
calyx can then give rise to pressure atrophy of the renal paren- 
chyma. If any of these complications is present, surgical inter- 
vention is indicated. This should, nevertheless, be confined to 
resection, and nephrectomy should only be performed in excep- 
tional cases. 


Summary. 

An account is given of three cases of so-called hydrocalyx 
treated surgically. In two of the cases there was a calculus for- 
mation in the cavity. The third patient also suffered from a sulpha- 
resistant infection of the urinary tract. Operation was performed 
and the hydrocalyx removed by means of resection of a wedge- 
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shaped portion of the kidney. The immediate post-operative course 
was free from complications. A renal fistula occurred in one case 
after four weeks, but healed spontaneously. 

The technique in resection of the kidney is described and this 
intervention recommended for renal lesions of this type. 


References. 

Ask-Upmakk: Acta path, scand. (Copenh.) 1929. — Beneventi; 
Am. J. Surg. 61: 244, 1943. — Engel: J. Urol. 57: 619, 1947. — Hai- 
denhain: Synthetische Morphologie der Niere des Menschen. Leiden 
1937. — Hyams & Kenyon: J. Urol. 46: 380, 1941. — Ljunggeen: 
Z. f. Urol. 32: 40, 1938. — Natvig: Acta radiol. vol. 22: 1941. — ■ Pea- 
thee: j. Urol. 45: 55, 1941. — Quinby & Beight: J. Urol. 33: 201, 
1935. — Rayee: cit. Watkins. — Watkins: Brit. J. Urol. 11: 207, 
1939. — Winsbuey-White: Brit. J. Urol. 11: 245, 1939. — Yunck & 
Foesynthe: J. Urol. 46: 396, 1941. — Ostling: Acta radiol. vol. 15, 
1934. 



A Oper.ation for Gastroptosis. 

By 

ANTON RAABE, 

Oslo. 


Previously lectures over and demonstrations of this disease 
formed a considerable part of the medical and surgical education. 
None of the methods for operative treatment were regarded as 
satisfactory. Eovsing’s gastropexy was most commonly used. 

Nowadays one often reads and hears that the disease of gas- 
troptosis is more or less taboo, and many are of the opinion that 
the condition gives no symptoms. In the last edition of the “Nor- 
thern Textbook of Internal Medicine”, however, Knud Faber 
writes; “With few exceptions the gastroptosis amounts to an 
elongation of the stomach so that its transverse part comes lower 
down into the belly than usual when the person stands upright. 
The pyloric part has in many cases not altered in position. The 
symptoms may be due to such complications as gastritis, con- 
stipation, atonia and the like. The sufferings which the gastro- 
ptosis involves therefore amount to such dyspeptic troubles as 
cardialgia, especially just after meals when standing upright, a 
pronounced anorexia an obstinate constipation and also ordinary 
fatigue and nervousness. There is frequently a delayed emptying 
of the stomach and a tendency to atonia.” 

In his chapter on abdominal atonia Knud Faber writes that 
the disease is particularly frequent with the gastroptotical “long- 
stomach”. The lower part of the stomach is abnormally distended 
by the food while the upper part is empty. The food sinks to the 
bottom because it cannot as under normal conditions be kept 
evenly distributed in the entire length of the stomach. As a 
treatment is suggested a counteracting of the underfeeding which 
is so frequently to be found with these patients. 
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Fig. 6. Case 32. 5 years after gastropexy. 


Raabe: a New Operation for Gastroptosis. 
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T. 1^ AT, TAT A says in the last edition of the “Northern Textbook 
of Surgery” about gastrocoloptosis: “With regard to the surreal 
treatment it appears by critical survey with the stress mainly 
upon 4he enduring post-operative results that these amounted to 
no more than 50 % or even less.” 

When I permit myself to reopen the question of the treatment 
of a disease which is in these days so disregarded, I am prepared 
to meet with protests. I have, however, seen a series of imme- 
diate and lasting results of an operation indicated by me — results 
which still remains today some 18 years after treatment. 

The symptoms which in my opinion would indicate an operation 
^ — apart from the cases in which the X-ray shows a ptosis with 
curvatura minor (according to Faber) situated at least 0.8 
inches below the umbilical level are in the first place a consider- 
able emaciation, due to anorexia, a severe constipation due to 
the pronounced bend of the pylorus, a retention of the stomach 
and troubles immediately after meals when the patient is standing 
upright. 

The reason why the surgical treatment enjoys so little popularity 
may be found in the fact that none of the indicated methods are 
satisfactory, because the stomach is not being fastened in its 
natural position to any fixed organ — • which would for ever 
prevent another sinking down of the stomach. Besides, ' the 
suffering is often combined with neurosis and the nervous dys- 
peptic phenomena which may still exist after an operation; If 
therefore an operation is attempted where vomiting and emacia- 
tion are the results of a ptosis with a bend of the pylorus (stenosis) 
in connection with a pronounced neurosis — the result may cause 
disappointment. 

It is therefore natural that the operation should be undertaken 
only on strong indications. The great majority of my cases have 
shown good results ■ — ■ so good that some of them can be com- 
pared with the results of resections in cases of strictura pylori. 

Apart from a firm and lasting fixation, the stomach should 
take a natural position without any bending or other unnatural 
hindrances to the inovability. The bending which is often brought 
forth by the fixed- pylorus when • the prae-pyloric part of the 
stomach is loosely hanging down in the belly, should be raised, 
and this is done by drawing the curvatura minor upwards and the 
pylorus to the right. 

As I reported in my demonstration in the Surgical Society 
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in Oslo several years ago, tlie' pancreas can well be used for the 
closing of the duodenal end in cases where the ulcer is situated 
so distally that the duodenum has to be cut without forceps so 
far down that an invagination is impossible. As I mentioned 
then the pancreas is conveniently situated and may easily be 



stitched over the duodenal end with deep sutures — which will 
give no symptoms afterwards. But why not then make use of 
the firmly fixed upper brim of the pancreas for raising and fixation 
of the stomach? 

Technics of Operation. 

The operation is fairly simple. Thin silk should be used and a 
round, thin and well curved needle. The operator places 3 deep 
sutures in the upper brim of the pancreas — avoiding the some- 
times easily visible vessel and letting the silk firmly pene- 
trate the curvatura minor w^here this is at its lowest. "When the 
thread is tightened and tied the stomach will be hoisted like a 
sail and fixed in a permanent position. A fourth thread should 
combine lig. teres, where' this ligament leaves the liver, with 
curvatura minor some 0.6 inches oral to the pylorus. When this 
suture is tightened the pre-pyloric part of the stomach will be 
drawn to the right so that curvatura minor is stretched like a 
fishing-net. The bend of the pylorus, which is due to the pen- 
dulous and extended pre-pyloric part, is thus raised and the 
u-formed stomach loses this form. (Fig. 1.) 
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This operation whicli I have performed in the course of the last 
18 years have always been carried through without complications 
except for one rather severe pancreatic haemorrhage, which was, 
however, easily stopped by means of a circular suture giving no 
later symptoms. The suture through the upper brim of the 
pancreas has never proved to cause complications of any Idnd. 
Recovery as a rule follows immediately upon the operation — 
a fact which has made me believe that the sutures along curvatura 
minor may have a stimulating effect upon the peristalsis resulting 
in an elimination of the atonia. I have not found it necessary 
with any long after-treatment apart from usual light diet. 

Later Examination of Results. 

I have gathered particulars about the post- operative state of 
74 of the patients whom I have treated with my gastropexia- 
operation during the last 18 years. Of the 74 cases 66 may be 
regarded as perfectly uncomplicated ptoses, whereas the last 
group, consisting of 8 cases must be considered as complicated 
ptoses more or less neurotic. 

38 patients, who have now moved without leaving their new 
addresses, have been examined by me at the earliest 2 years after 
treatment. Of these 38 only one has not shown evident signs of 
recovery, but this patient has been suffering from pronounced 
neurotic symptoms, before the operation as well as afterwards. 

The group consisting of 74 patients who have answered my 
questionary form can be divided into 2 groups. The first one in- 
cluding 66 patients who are all of them exceedingly well pleased 
with the results; nausea and vomiting have ceased and most of 
them can eat all sorts of food. The weight has increased by about 
20 lbs. for the great majority, for a few of them by even more and 
for one patient by as much as 55 lbs. As a rule the retention is 
relieved and X-ray shows a good position of the stomach, fre- 
quently a spontaneous evacuation takes place immediately after 
the operation. 

As for the 8 neurotic patients the results have not been good. 
Today, afterwards, one may say that these patients had better 
not been operated, but the many excellent results made even 
these cases seem hopeful. 

As I have mentioned in my introduction, the operation should 
be undertaken only on the strongest indications — which also 
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Case 3. 

14: days before the oper- 4 mountbs after the oper- 2 years after the oper- 
ation. (gastropexy). ation (gastropex3'). ation (gastropexj’). 


is seen from my material. If the ptosis is complicated by neurotic 
^ phenomena or neurastenia the result of the operation tvill naturally 
often cause disappointment. 

13 of the patients who have answered my questions must he 
omitted, as they are either dead from diseases different from 
gastroptosis or now suffering from other serious diseases. 

2 patients have been operated for cholelithiasis and 3 patients 
for ulcer. That a simultaneously incipient abdominal ulcer may 
have been overlooked during the operation cannot assuredly 
be denied, but the patients had no symptoms and the X-ray 
showed no signs of ulcer by that time. These 3 cases of gastritis 
and reduced acidity may be said to bear out the gastric aetiology 
for ulcer which is asserted among others by T. Kalima. 

The 66 patients with uncomplicated gastroptoses who some of 
them as far back as 18 years ago have been operated according 
to my method, have given information of partly excellent results. 
This proves that the method must be regarded as quite satis- 
factory in cases where there is absolute indication. 

I want to thank those of my colleagues who have supplied me 
with information about patients who have been operated, and also 
professor dr. med. Otto Lous Mohr who has kindly expressed 
as his opinion that the anatomical conditions should enhance the 
possibility of a lasting pexy. 

I am also much obliged to professor T; Kalima of Helsinki, 
who has stimulated the publication of this work. 
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No. Sex Bom 


1 f. 1907 

2 » 1904 

3 » 1907 

4 » 1902 

6 » 1903. 

6 t> 1922 

7 » 1877 

8 » 1900 

9 » 1896 

10 » 1911 

11 .) 1906 

12 » 1926 

13 » 1897 

14 » 1907 

15 i> 1913 

16 » 1913 

17 » I 1918 


»> 

1907 

)) 

1 9 

» 

1907 

» 

! 1894 

)> 

1889 

» 

' 1887 

1) 

1 1902 

m. 

, 1927 

f. 

! 1916 


, 1910 

1 

» 

1 1886 

j> 

1 1891 

i> 

1900 

m. 

1899 

f. 

1905 

i 

i 1908 

)> 

1899 

» 

j 1898 

1 » 

' 1900 


1 1887 

» 

1 1897 

j) 

’ 1892 

m. 

) 1898 

f. 

1 1896 

» ! 

! 1913 


1918 

j> j 

1885 

^ 1 

1917 

i> 

1901 

)> 

1901 

]> 

1898 

m. 

1904 

f. 

1924 

m. 

1888 


Duration of 
several 
years 


Several 

2 

Several 
20 ' 
Several 
Several 
Many 
18 years 

Several 
Several 
Since child 
Several 
14 years 
One year 
Several 
IV 2 year 
15—16 years 
3 years 
Several 
Many years 
Several 
Several 
Many 
Several 
Several 
Several 
Many 
Many 
Many 
6 

Many 
20 I 
Many 

15 

16 

Several 

9 

Many 

Many 

4—5 

Several 

Many 

6—6 

2V2 

Several 

14 

Many 

20 

Many 

Several 



1 Material followed up 

D. 

Eesult 

Weight 


1943 
1946 
1939 

1946 

1938 

1944 
1944 

1947 

1939 
1944 
1947 

1942 
1941 

1946 

1943 I 

1947 

1938 

1944 

1941 
1929 
1946 

1939 

1943 
1946 
1946 

1944 
1946 
1938 

1937 

1944 
1946 

1942 
1946 

1945 
1944 

1940 

1938 
1929 

1941 
1936 
1938 

1943 
1936 

1936 
1938 

1941 

1937 

1938 

1944 

1946 

1942 


1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 

1947 


DyspR'psia 

0 

0 

C 

B 

B (exc. fat.) 

B (exc. fat.) 
B 

B (fat.-f-) 

(+) 

B (careful) 
C 
C 
C 
C 
C 

I B (careful) 

B (qualm) 

C 

C 

C 

G 

C 

C 

B (fat.-^) 

C 

C 

C 

B 

0 

C 

C 

0 

C 

C 

B 

C 

C 

C 

C 

C 

C 

0 

C 

C 

C 

0 

B 

C 

B 

C 

0 


17 kg. 
3 » 

25,4 ■ » 


8—9 i> 

10 » 

10 0 

increased in w. 
7 kg. 

10 » 

3,5 » 

7—8 » 

0 


increased in w. 
6 kg. 


7—8 » 


7—8 » 
10 » 

6—6 » 
"much” 
7 kg. 
10 » 
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Table. (Cent.) 


No. 

Sex 

Born 

Duration of 
several 
j'ears 

Op. 

Material followed up 

D. 

Eesult 

Weight 

52 

f. 

1883 

Many 

1934 

_ 

C 

15 kg. 

63 


1918 

Manj' 

1947 

1947 

C 

+ 

54 

m. 

1886 

Many 

1936 

— 

0 

+ 

56 

f. 

1901 

' Several 

1938 

— 

C 

14 i> 

56 

m. 

1903 

8 

1945 

— 

B 


57 

f. 

1899 

Several 

1945 



C 
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C = cured 
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Summary. 

The author speaks of experiences in connection with his new 
method of operation for gastroptosis. Of the operated patients 
74 have been examined afterwards and 66 of them have shown 
good results. 



From the County Hospital of More and Romsdal. 
(Chief: H. Fr. Harbitz, M. D.) 


PeniciUln in the Treatment of Tnherciilons 
Empyema with Slixed Infection.’ 

By 

H. FR. HARBITZ and ALF PALMSTROM. 


Two years ago one of the authors (Harbitz) referred the re- 
sults of surgical treatment of 22 cases of tuberculous empyema, 
of which 16 were fistulous and 6 closed. The cases with closed 
empyema were treated with thoracoplasty. When a radical thoraco- 
plasty was not sufficient in the fistulous cases, a radical pleurec- 
tomy, mostly as a Schede operation, was added. Two patients died 
after the operation, and six died later of tuberculous disease. The 
surviving 14 patients were all clinically cured, the fistula closed 
(10 cases), all were without tubercle bacilli (in sputum) and 13 
were working as before the operation. They had been reexamined 
from 2 — -7 years after the last operation. This material was pub- 
lished in 1945. As we after the war got in possession of penicillin 
this remedy has been used in ten new cases of tuberculous empyema 
with mixed infection. The results have been so encouraging that 
we find it worth while to describe the cases. We would point out, 
however, that in some cases tubercle bacilli in the pus have not been 
found before the operation, but the development of the empyema 
and the chnical course in these few cases do not differ from similar 
cases where bacilli are found. 

In previously published material on the subject similar condi- 
tions prevail (Hedblom, Soderhjelm, Semb). 

Penicilhn has been used both intramuscularly, generally, and 
locally instilled. According to the treatment the material can be 
divided into two groups: 1) Those cases which have been clinically 
cured by the use of penicillin alone or in connection with punctures, 
four cases in all, and 2) those cases which by the use of penicillin 

^ read at the annual meeting of the Norwegian surgical society in Oslo 

October 31st 1947. 
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have been fitted for further operative treatment, thoracoplasty 
and pleurectomy. — Beside the penicillin we have in some cases 
also used solution of sulphathiazol instilled in the pleural cavity, 
and we have the impression that also this medicament has had a 
favourable effect. 




Group 1. Four cases of tuberculous empyema with mixed infection 
treated only with penicillin and pleural punctures and in one case 
rib resection with pleural drainage. 

1. Paula R. 22 years of age. 8/7 — '28/7. 1946. 

1944 pulmonary tuberculosis, tb + in sputum, treated with artificial 
pneumothorax followed by pleural effusion, later purulent with mixed 
infection and fever. Duration of the empyema two years, no clinical 
sign of bronchial fistula. Treated with punctures and aspirations during 
a long period. X-ray shows a localized exudate on the upper two thnds 
of the left lung (Fig. 1). — She then was treated with four phural 
punctures every second to fourth day, and instillation of penicillin 
30 — ^50,000 units and 3 gm sulphatiazol in solution. By the first 
thoracocenthesis 160 cc pus (tb by culture) was aspirated, later 
40 — 50 — 40 CO, later the exudate did not reproduce. The cavity of the 
empyema again was transformed to a partial pneumothorax which was 
maintained for one year when it was stopped and the lung expanded. 

Since discharge from the hospital July 1946 the patient has been able 
to do housework. 

According to the origin and development of the empyema it has been 
recorded as tuberculous with mixed infection. 

2. Ingvald G. 33 years of age. 25/4 — '7/6, 1946. 

Rightsided pulmonary tuberculosis treated 1936 with artificial pneu- 
mothorax and cautery, later clinically cured and without treatment for 
many years. 1944 again ill with pleural exudate, expectoration of large 
quantities, 100 — ^300 cc, of pus every day, tb -j-, fever, dyspnoea, cya- 
nosis, loss of weight. 

Mixed infection in the purulent pleural exudate. X-ray showed liquido- 
thorax on the right side with total collapse of the lung (Fig. 2). 
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In April 1946 penicnim - 100,000 units daily - was injected intra- 
muscularly for 11 days in addition to frequent pleural punctures mth 
instiUation of peniciUin 50,000 units. The first time was extracted 300 
cc pus, later 200-200-^200-^0-30-0-70-30-10 cc. No fever 
since the second day after first puncture, no expectoration since the 
twentieth day. Discharged in good condition after six weeks. Sedimenta- 



Fig. 3. 


Fig. 4. 


tion rate sank from 117 mm to 20 mm. Hgb. 100 %, gain in weight 
7 ^2 kilo. X-ray shows that the lung begins to expand, the exudate 
does not reproduce. Later clinically cured without expectoration and 
he has been doing his ordinary work as a butcher since concluded treat- 
ment 2 years ago. X-ray pictures show that the lung soon expanded to 
the thickened pleural wall. 

3. Hjordis M. 23 years of age, 17/8. 1945 — 6/2. 1946. 

Originally she had a leftside closed sterile tuberculous empyema as the 
result of an artificial pneumothorax and cautery. X-ray picture shows 
a total empyema (Fig. 3). In the autumn 1945 a total thoracoplasty in two 
stages was performed. After the last operation she got fever, heavy 
expectoration particularly by changing position, indicating a bronchial 
fistula, retention and mixed infection. By puncture pus was extracted. 
Tb -4- in sputum and in the pleural exudate. As the temperature was 
rising and the quantity of expectoration increasing a rib resection with 
pleural drainage in the lower interior part of the left thoracic wall was 
performed in November 1945. The drainage seemed to be good, but the 
temperature would not fall. Then from January 1st 1946 she received 
penicillin — 100,000 units daily for ten days. Following this treatment 
the temperature quickly fell to normal, the secretion ceased, the drain 
was removed and the fistula was dry when she was discharged Feb- 
ruary 2. 1946, one month after the treatment was started. X-ray does 
not reveal any visible pleural cavity. She has since been well without 
fistula and working more than 2 years. Tb ~ in culture from a sparse 
sputum three times. 

4. Berit G. 44 years of age. 5/4 — 4/6, 1946, 

Since November 1942 leftside pulmonary tuberculosis with tb -|- 
in sputum and empyema following artificial pneumothorax and cautery 

4—490993. Acta chir. Scandinau. Vol.XCVIU. 
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1943. Numerous tubercles were seen on tbe surface of tbe lung. Later 
spontaneous perforation of pus through a fistula in the thoracic wall 
below the left breast with periods of fever. X-ray picture on admission 
in April 1946 showed a pneumo-liquido-thorax with the lung collapsed 
medially on the left side (Fig. 4). She was treated with penicillin intra- 
muscularly 100,000 units daily for nine days, and at the same time 
pleural punctures with instillations of penicillin 20 — 30,000 units daily 
for 8 days, later on every 5 — 6 days, six times in all. Every time the air 
in the cavity was aspirated to negative pressure 20 — 30 mm water. 
The fistula closed, she was without fever and expectoration. She was 
discharged after three months and was working one month later. X-ray 
pictures showed that the lung expanded slowly and in November 1947 
the expansion was complete. She has later been well and working now 
more than two years. 

In these four cases no thoracoplastic operation has been nec- 
essary but pleural punctures and in one case rib resection and 
pleural drainage have been performed. In one case (3) general 
intramuscular treatment with penicillin has been sufficient to 
sterilize the empyema thus obtaining conditions for further spon- 
taneous healing. 


Group 2. Six cases of tuberculous empyema tvith mixed, infectio7i 
which by the use of penicillin are made fitted for further operative 
treatment. 

5, Ragna S. 42 years of age. July — ^Dec. 1946. 

Bilateral pulmonary tuberculosis since Dec. 1945, two cavities in 
the right apex. The left side pulmonary tuberculosis was treated with 
artificial pneumothorax and cautery. Following a spontaneous rupture 
of a cavity in left lung a pyopneumothorax with fever developed. 
Tb -j- in sputum, tuberculosis in the larynx. Asthma for three years. 
1000 cc pus had been aspirated from the pleural cavity a few times. 
Tb-f- in the pleural pus. The general condition was very bad, the patient 
was very thin, hoarse, dyspnoeic. X-ray picture showed a total Hquido- 
pneumothorax on the left side and a cavernous process in the right apex 
(Fig. 5). She was then daily treated with penicillin generally and pleural 
punctures with instillation of penicillin 30,000 units and solution of 
sulphathiazol 2 gm, four times in all. Following this treatment the 
patient improved, the purulent pleural effusion was thinner, and we 
were from 5/9 to 2/11. 1946 able to perform a total leftside thoraco- 
plasty in three stages. — The empyema then healed quickly and has 
later been clinically cured now for two years. The sedimentation rate 
was normal and she gained 6 kilos in weight. 

The tuberculosis in the left apex with the cavities was however still 
present, and she had tb -j- in a sparse expectoration. Novbr. 1947 first 
stage of a small thoraeoplasty was performed with removal of the two 
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upper ribs and apicolysis. The second stage witb removal of ^ 3rd 
aS ith. rib was performed in Jan. 1948. These operations she stood well 
and was clinically cured also for the nghtside pulmonary^ affection. 
Only occasionally^ small quantities of expectoration, tb twice by cul- 
ture. She is still to be considered a convalescent. 



6. Margit A. 32 years of age. 1/4 — 25/9 1946. 

Pulmonary tuberculosis, mostly leftside, since 1913. 

Treated with artificial pneumothorax and cautery with subsequent 
pleural effusion, later on purulent accompanied by fever. X-ray picture 
showed total liquido-pneumothorax on the left side and small patho- 
logical findings also in the right lung (Fig. 6). She was thin with high 
fever, much expectoration, clinical signs of bronchial fistula. Tb -{- in 
sputum and in the purulent pleural exudate. 

Rib resection with drainage was performed anteriorly and slightly 
laterally on the left chest wall. The drainage seemed to be very good, 
but her condition did not improve and she had high fever. The drain- 
tube was then removed and the fistula closed with a vaselin compress. 
The pleural cavity was punctured and penicillin — ■ 50,000 units — 
injected every 4 — 5 day. After 1 1/2 month coloured fluid injected in 
the pleural cavity showed no sign of bronchial fistula, and the external 
fistula in the thoracic wall closed in two months. The exudate decreased 
in quantity and was thin. Then sulphathiazol, 2 gm in solution, was 
injected every second day for a period. The general condition improved 
and she gained in weight, though there was still tb -f in sputum. After 
treatment her condition had improved so much that from July — Sept. 
1946 we could perform a total thoracoflasly on the left side — 1. — 10. 
rib posteriorly and 2. — 3. rib anteriorly After a treatment of 5 months 
in all, she was discharged clinically cured. She has later been well 
without expectoration, tb and working now for two years. 

7. Lars M. 24 years of age. 6/7—28/8. 46 and 4/10—26/11. 46. 

Leftside pulmonary tuberculosis since 1945, treated with artificial 

pneumothorax, thoracoscopy, but no cautery. A subsequent pleural 
effusion was tapped. In May 1946 ill with fever and much expectoration, 
loss of weight 17 kilos during six weeks. On admission July 1946 he was 
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in bad condition, bigb fever, septic appearance, large quantities of ex- 
pectoration, clinical signs of bronchial fistula. X-ray revealed a left- 
side total liquido-pneumotborax and dispersed dotted areas on the 
■whole right lung (Fig. 7). Tb + in sputum and in the purulent pleural 
effusion. 



Fig. 7. 



Fig. S. 


The patient was treated with frequent pleura! punctures with in- 
stillation of penicillin 20 — 50,000 units and solution of sulphathiazoL 
After five days he was without fever. The puncture with instillation of 
'penicillin was however continued for seven weeks when he was trans- 
ferred to the sanatorium for observation of the rightside process. Also 
here he was treated with pleural punctures and instillation of penicillin. 
Pleural fluid then came up in the mouth, so the bronchial fistula per- 
sisted and he had tb in the expectoration. A sinus then perforated 
in the left axilla. 

In October 194:6 he was much improved, without fever, the rightside 
pulmonary process had practically disappeared but the effusion in the 
•pleural cavity did not subside. In October 1946 a total leftside thoraco- 
plasty with apicolysis was performed. An abscess again emptied in the 
axilla, but the fis'tula closed. 

' He has later been well without cough or expectoration, no fever, no 
fistula, sedimentation rate 5 mm/1 hour. X-ray shows the totally col- 
lapsed chest-wall on the left side and the tuberculous process in the right 
lung seems to be cured. He is working. 

8. Kristian H. 46 years of age. 8/4 — 18/5.46 and 3/7 — 25/8.46. 

. Eightside pulmonary tuberculosis for four years, artificial pneumo- 
thorax, cautery. Subsequent empyema with mixed infection over the 
right, apex,- treated with punctures and suction-drainage posteriorly. 
Tb -f in sputum and in the fistulous pus. The fistula later closed but 
he then coughed up large quantities of pus from the empyema — ' prob- 
ably through a bronchial fistula. New fistulas opened in the infra- 
'clavicular fossa and these fistulas led up to a rest cavity of the empyema 
inside the axilla; The course of the fistula and cavity was stated by 
X-ray and contrast .filling. 

■ The fistula was treated with injeetions of penicillin for 8 days, 20— • 
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30 000 units daily, and tlie secretion subsequently ceased. Tb-i- in 
pus from the fistula and in sputum. Meanwhile the fistula did not close, 
and after some days of local treatment with penicillin a partial inoraco- 
plasty anteriorly below the right clavicle was performed, and a flap of 
the pectoral muscle was laid in. Then penicilHn intramuscularly for one 
week. There was very little reaction on this major operation, the wound 
healed quickly and the fistula closed after four weeks. He was then 
discharged from this and the other hospitals where he had lived for four 
years. He has later been well without cough or expectoration and work- 
ing as a farmer more than two years. 

9. Martin V. 28 years of age. 1/12. 45 — 5/9. 46 and 29/11. 46 — 5/1. 47 
and 15/8—28/8.47. 

Bilateral, mostly leftside pulmonary tuberculosis since February 
1945. Tb -f- in sputum. Treated with leftside artificial pneumothorax, 
later cautery with subsequent pleural effusion and development of an 
empyema with mixed infection (pneumococci) (Fig. 8). 

In Dec. 1945 he was treated with pleural pimctures and instillation 
of penicillin 10,000 units four times in all. In spite of this treatment a 
fistula penetrated anteriorly through the chestwall and he got a septic 
temperature. On Dec. 17th 1945 a rib and pleural drainage was 

performed. Neither could this operation stop the infection, and the high 
temperature continued. March 1946 penicillin generally 100,000 units 
daily, was given without marked result. The drain was then removed. 
Pleural puncture with instillation of penicillin every second day and of 
solution of sulphathiazol 2 gms every second day was performed. 
Following this treatment the temperature sank quickly and he improved 
so much that we could start a total thoracoplasty three weeks later, 
in three stages with removal of 1. — 6. rib anteriorly and 1. — 10, 
rib posteriorly. This was in the period April — ^August 1946. 

He then improved considerably, the secretion from the fistula di- 
minished and he was discharged in September 1946. The following year 
he was quite well but the secretion increased, the closed fistula opened 
again and he had to be treated twice with drainage for a short time and 
penicilhn locally and once only penicillin generally and locally, the last 
time in August 1947 when he also received X-ray treatment on the 
fistula. Since the fistula has been closed but occasionally when he 
catches a cold the fistula may open and give a little secretion which 
disappears in a few days when he himself injects penicillin intramuscu- 
larly two or three times. He then is well for three to four months. He 
is without expectoration, tb in many cultures from sputum, he has 
gained in weight and has been working as a farmer more than two 
years since the last treatment. 

It is stiU too early to decide if the fistula will remain closed, 
and the importance of the use of penicillin can be discussed, 
but I would say that apart from the necessary draining procedure 
it was the penicillin which defeated the secondary infection with 
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the septic cErdcal picture, and made the patient in a condition to 
undergo the operations. 

10. Edvin V. 26 years of age. 13/10. 45 — 5/2. 46. 

Leftside pulmonary tuberculosis since 1943 treated during the war 
in Scotland with artificial pneumothorax, later in 1944 with total 
thoracoplasty. Subsequently a pleural empyema developed on the 
operated side and perforated through a fistula in the axilla. General 
condition was bad, loss of weight 23 kilos. X-ray on admission (Fig. 9). 



Fig. 9. 


A drain put into the fistula gave no result. On October 17th 1945 a 
rib resection with pleural drainage was performed with favourable re- 
sults for a short time. Then again retention with fever. From Nov. 
1945 pleural punctures with instillation of penicillin 100,000 units daily, 
was given, later a drain was laid in. Penicillin administered generally 
for two days after which a thoracoplasty was performed as a radical 
pleurectomy with excision of the chest wall and parietal pleura in the 
area around the sinus. The pleivral cavity, which was 20 cm long, was 
irrigated and sulphatiazol in substance (powder) was applied. A small 
drain was inserted. Penicillin generally for one week. The wound healed 
quickly, he was up and out of bed on the ninth day after the operation, 
discharged the 17th day with the wound healed and without any fistula. 

Later well, no fistula, no expectoration, tb and he has been 
working on a freezing plant since the operation two years ago. 

To sum up we can say the following: 

Of the 10 described cases of tuberculous empyema with mixed 
infection, only two have been closed interiorly and exteriorly. 
Five cases have had symptoms of a bronchial fistula (probably 
more cases), and in seven cases an external fistula has existed. 

Four cases were treated only with penicillin either locally or 
generally’ or both together with punctures and in one case rib 
resection and pleural drainage. They are all clinically cured for 
their tuberculous empyema, tb -f-, and all are working since 
conclusion of treatment about two years ago. 
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In tlie other six cases — of which five had an external fistula and 
two at the same time bronchial fistula — penicillin was used as 
local intrapleural instillations and in some cases also generally. 
Draining operations have also been performed. In this manner 
they were all so improved that a radical thoracoplasty or pleurec- 
tomy could he performed in one or more stages. 

Five of these cases are clinically cured with closure of bronchial 
and external fistulas. In the sixth case the external fistula opens 
occasionally but closes promtly after the administration of peni- 
cillin. 

Most of the ten patients are without expectoration, and they are 
all without tubercle bacilli. One patient was later treated with .an 
apical thoracoplasty on the other lung with satisfactory result. 

Of the ten patients eight are worldng ordinarily, one is doing 
light work and one is convalescent after the operation on the other 
lung, while the empyema has been cured. In nine cases treatment 
was concluded two years ago, in the tenth case one year ago. 

When we compare this result of treatment with that of the former 
material we have the impression that penicillin is of great impor- 
tance in the treatment of tuberculous empyema with mixed in- 
fection. 


Summary. 

10 cases are described, of these 5 had bronchial fistula and 7 
had external fistula. Penicillin generally or locally instilled or 
both have been used in connection with pleural puncture in three 
cases and rib resection and drainage in one case. All these four 
cases are clinically cured without other procedure. They are with- 
out tubercle bacilli, and are working now two years after treat- 
ment. 

In the other six cases penicillin has been of importance to make 
the patients fitted for operation. Thoracoplasty and in some cases 
pleurectomy have been performed. The patients are all clinically 
cured, the fistula closed in all but one case where the fistula some- 
times opens. In this case the patient himself injects penicillin, 
and the fistula closes in a few days. All the patients are without 
tubercle bacilli, and all but one, who was recently operated for a 
cavernous affection on the other lung (successfully) have been 
working since conclusion of treatment two years ago. 
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Studies on Circulation (ECGr, Oxygen Saturation) 
During Anaesthesia and Operations for Angina 
Pectoris and Hypertension. 

By 

STEN LINDGREN and RICHARD F. OHNELL, 

Stockholm. 


The initial purpose of the present investigation was to find 
out whether cervico-thoracic sympathectomies in man cause any 
immediate changes in the electrocardiogram. The investigations 
were subsequently extended to include the different stages in the 
anaesthesia, in cases of angina pectoris and hypertension. Re- 
peated electrocardiograms were taken before the operations, 
as well as during and after. The oxygen saturation of the arterial 
blood was followed. 

Earlier authors, who have recorded electrocardiograms during 
operation have, contrary to us, dealt with a comparatively normal 
material as regards the circulatory system. 

In order to study the effect of anaesthesia and the variations 
in oxygen saturation, these two factors have been varied ex- 
perimentally for a hmited period of time, as a rule directly before 
the surgical intervention. 

In the present paper, EOG-observations during the following 
"stages” will be discussed, viz. “Mental strain”, "Morphine- 
scopolamine”, "Ox^hylline”, “Barbiturate intravenously”, "In- 
halation anaesthesia”, "Intubation”, “The operative procedure 
before sympathectomy”, "Sympathectomy”, "Closing of the 
wound”, "Oxygen administration and waking up”, and "After 
waking up”. Observations regarding oxygen saturation and blood 
pressure will be dealt with separately (pp. 73 and 75). 



58 


STBN LINDGREN AND RICHARD F. OHNELD. 


Materiftl. 

The investigations were carried out on patients admitted to the 
Neurosurgical Clinic of Serafimerlasarettet for operation owing to 
hypertension and angina pectoris. During the past six to seven years, 
350 cases of hypertension were operated upon according to Peet or 
Smithwick, usually with removal of the lower four to five thoracic 
ganglia and the upper one or two lumbar ganglia as well as the cor- 
responding part of the splanchnic nerve. 80 cases of angina pectoris 
were -operated upon, with sympathectomy including the stellate gan- 
glion and second to fifth thoracic ganglia. Most of the bilateral 
operations were performed in two stages, except for the operations 
acc. to Peet. 

Among these patients, 38 cases of angina pectoris and 16 hyper- 
tensives were submitted to a close examination, as described above. 

Many patients had angina pectoris as well as hypertension. A great 
number of the patients with angina pectoris were invalidated by their 
disease, some of them unable to walk even slowly for more than twenty 
metres. Many of them had a history of several myocardial infarctions 
or attacks of pulmonary edema. Only a few had normal electro- 
cardiograms at rest. In some cases there were signs of decompensation 
even at rest. 

The patients were subjected to careful cardiological examination be- 
fore as well as after the operation. Information regarding these studies 
is given in papers by S. Hasimabstrom (1947) and I. Lindgren & 
H. Olivecrona (1947). Immediate complications and operative mor- 
tality have been reported by S. Lindgren (1947). 


Technique. 

Barbiturate was given the evening before the operation. As 
premedication, generally O.oi Gm of morphine and O.oooi Gm of 
scopolamine were administered subcutaneously one hour before the 
anaesthesia was started. The dose varied according to age and sex'. 
In some cases intravenous injections of these drugs were given experi- 
mentally. Lately patients suffering from angina pectoris have been 
given barbiturate also two hours before the operation. 

The anaesthesia was induced with a barbiturate — narcotal (syn.: 
eunarcon) — given intravenously. Then, general anaesthesia was usually 
applied with ether as the principal anaesthetic. In addition, a gas 
mixture, oxygen plus nitrous oxide in proportions of 1 : 1 to 1 : 3 was 
given, with the higher oxygen content particularly in the angina 
pectoris cases. The patients were all intubated. We used a semi-open or 
a closed circuit with a soda lime container for absorption of the carbon 
dioxide. The gases were administered in excess. The anaesthetics were 
given by a trained anaesthetist. 



CIRCULATION DURING ANAESTHESIA. »» 

The operations upon the angina pectoris patients lasted from 1 to IV 2 
hours. Towards the end of the operation, the patient was roused 

by means of pure oxygen. ^ 

All electrocardiograms were taken in the recumbent position, ilie 
cases of hypertension, which were operated upon in a lateral position, 
were examined only before or after the actual surgical intervention. 

Generally the three standard limb leads and Lead IV were re- 
gistered synchronously. As a rule, pre^^ous investigators have regis- 
tered each lead separately. The synchronization offers, inter alia, in- 
creased certainty when interpreting the curves, especially with regard 
to the ST — T segment. 

It proved a great asset to have at our disposal in each case a whole 
series of ECG:s that could be compared with each other. 

Instead of a dubious interpretation of the electrocardiograms, we 
sometimes preferred a mere description of the curves. ■ 

A statistical analysis of the generally very complex conditions did 
not seem suitable. Instead we concentrated on the study and analysis 
of the individual cases. The presentation is intended to give, inter alia, 
a general picture of what may happen under the circumstances in- 
volved. As a rule, negative observations will not be mentioned. 

Eesults. 

Effect of Different Factors on the Electrocardiogram. 

7. "Mental strain”. 

When studying electrocardiograms in connection with an ope- 
ration, the possibility of changes due to nervousness and agitation 
should be considered. 

Mainzbr and Krause (1939) noted increased amplitudes of P and 
T in connection with fear, as well as a decrease of the QRS-complex with 
a depression of the ST— T region. Springer (1935), and Ljung {1947) 
also have studied fear reactions. 

In spite of premedication, a number of our anginal cases had their 
attacks with ECG changes also immediately before operation. Because 
of the high frequency of their usual attacks, we could not interpret 
the possible preopexative ECG changes as necessarily due to fear of 
the impending operation. 

77. "Morphine-scopolamine”. 

These two drugs are considered to have, to some extent, opposite 
enects on the autonomic nervous system. 

As a rule, they have been examined separately by earlier authors 
(cp. Lepeschkin). von Hueber (1940) found, in dogs, a temporary 
negativization of the T wave in. Lead II (and III) after intravenous 
m 3 ections of morphine, and Drew (1946) observed in man only an 
increase in p ulse rate. 

According to the nomenclature of the bo called Standardization Committee. 
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Scopolamine (and atropine) have been stated to produce varying 
electrocardiographic changes, the rate of injection and the dosage being 
of considerable significance. Changes have been noted, inter alia, in the 
P and T waves. One author (quot. Lepeschicin) mentions a depressed 
ST segment (in a case of angina pectoris). Nodal rhythm after the sub- 
cutaneous injection of atropine was observed by Ohnell (1944). 

Kurtz et al. (1936) used morphine-scopolamine preoperatively (sub- 
cutaneously one hour before operation). They usually found an in- 
crease in the pulse rate and, in addition, in the majority of the 
cases a slight depression of the ST-segment and elevation of the T wave. 

As a matter of routine, we gave motphine-scopolamine sub- 
cutaneously one hour before operation. 

In seven instances the injection was given intravenously. In 
these cases ECG- was recorded before as well as immediately after 
the injection. 

Results: 

In three of these latter cases there was an increased pulse rate (of 
more than ten beats per min.). In one a nodal rhythm occurred (Fig. 1). 
In another case, after morphine injection, a slightly atypical P wave 
changed into a distinctly ectopic P. After an addition of scopolamine 
intravenously in this case, all the P waves became normal, at least 
temporarily. In some cases ST depression occurred, possibly the result of 
an increased frequency. A number of changes in the BCG may be a 
physiological consequence of the changes in pulse rate (cp. Bengtsson 
(1948), Sjostrand G948)). 

One case revealed distinct changes in the ST — T region one hour 
after the subcutaneous administration of morphine-scopolamine. The 
ECG was normalized after oxyphylline. This might, possibly, have 
been a painless attack of coronary insufficiency. 

III. “Oxyphylline” (Theophylline diethanolamine). 

The purine derivatives usually cause no marked changes in the BCG. 
However, normalizations of abnormal BCG;s, especially with regard 
to the ST — T region, are described by several authors (Fisher et al. 
(1937), Levy et al. (1940) etc.). 

In eleven of our cases, where the ECG wa§ studied during and after 
the intravenous injection of oxyphylline, changes were noted in 
four. In two, the electric axis turned to the left. In one, T was ele- 
vated (in Lead I). This was, possibly,' a case of a coronary attack that 
subsided after oxyphylline (cp. above under the heading “Morphine- 
scopolamine”). In the fourth case a depression (!) of the ST segment 
set in. 

7F. “Barbiturate intravenously”. 

The effect of barbiturate in the ECG has been studied on man as 
well as in different animals but no definite changes were found. Storm 
(1935), VoLPiTTO et al. (1938). 
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Pig. 1. Effect of morphine-scopolamine. Leads I — IV. 

A) Preoperative ECG at rest (with the hypodermic needle inserted in the vein). 

B) Immediately after intravenous injection of mor-scop. 

Increased pulse rate from 75 to 130 and displaced pacemaker. ST — depression. 

Oui routine procedure was to start tlie anaestliesia by intravenous 
administration of narcotal (syn.: eunarcon). This gives, as a rule, a 
temporary decrease in tbe blood pressure. 

Among twelve examined cases, nine showed electrocardiograpbic 
changes after narcotal administration. Eight of them revealed an in- 
creased frequency, and two of these had a simultaneous depression of 
the ST segment in the apical lead. A depression of the T wave was 
seen in this lead (after a coughing attack). In three other instances 
with increased pulse frequency, a greater amplitude of T in Lead I 
was observed. Two disclosed a relative deviation to the right of the 
electric axis. 

Y. '‘Inhalation anaesthesia”. 

The effect of various anaesthetic drugs on the ECG of man and 
animal has been examined by. a number of investigators. , 
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Th.e liability of chloroform to produce, inter alia, cardiac 
arrhythmias is well known. In the past few years, electrocardio- 
graphic changes — ■ principally arrhythmias — have been ob- 
served during cyclopropane anaesthesia. 

Since cyclopropane is slightly superior to ether in other respects, 
attempts have been made to prevent these arrhythmias. Robbins and 
Baxter (1937, 1939) sought the reason for them in the premedication. 
Allen et al. (1945), however, pointed out the differences prevailing 
between Robbins’ et al. experiments (on animals) and clinical con- 
ditions. Smith and Wilson (1944) attribute arrhythmias to the acute 
onset of some irritating factor, possibly supported by an increased 
vagus tone. Meek et al. (1937, 1940), on the other hand, observed ar- 
rh^hmias in cyclopropane and chloroform anaesthesia when small 
quantities of sympathomimetic stimulants were used. Ischemia of the 
myocardium, and also increased blood pressure, will intensify the 
irritability of the cardiac muscle (Radteux, 1947). 

On the other hand, ether anaesthesia seems to have a tendency 
to counteract the occurrence of arrhythmias. 

Kurtz et al. (1936) found extra systoles only rarely during ether 
anaesthesia in man. Often, for the purpose of “stabilization”, ether is 
added to the cyclopropane anaesthesia. Db Takats (1946) entirely 
switched over to ether at operations on hypertensives on account of 
the tendency to arrhythmia during cyclopropane anaesthesia. 

The dominating arrhythmia in ether as well as nitrous oxide anaesthe- 
sia is, apparently, caused by a so-called displaced pacemaker, which ac- 
cording to Kurtz et al. appears irrespective of the depth of the anaesthe- 
sia. Further, these authors found minor variations in the P — Q interval 
and T waves during the anaesthesia, whichever anaesthetic agent em- 
ployed. ST changes were observed principally in ether and cyclopro- 
pane anaesthesia. Kurtz et al. in their investigations never discussed 
the possibility that some of these ST — T changes might be due to 
hypoxemia. Among Scandinavian authors, Foged and Geill (1938) 
and Brechling and Hansen (1939) recorded BCG before and imme- 
diately after operation under ether anaesthesia, mainly on patients 
with normal hearts. Only slight BCG changes were observed, e. g. 
depression of the T waves. 

In the present investigations, we tried to distinguish between 
the ECG-changes during different stages of the anaesthesia. Re- 
gard was also paid to whether intubation had been performed 
previously or not. In some instances we followed the degree of 
oxygen saturation. The results are reported in seven different 
groups, four of which (Al — A4) comprise hght anaesthesia, the 
others (B1 — ^B3) deep anaesthesia. 
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As regards tlie different planes of the third stage in anaesthesia, we 
used Guedel’s (1937) nomenclature. In the usual manner, we ah- 
hreviated the different classifications, viz., Ill: 1 means the first plane 
of the third stage, and so on. 

Results: 

A. “Light anaesthesi a”. Stage III: 1 — 2. 

1) Light anaesthesia before the intubation. Twenty-four cases. 

The pulse rate was mostly reduced when the immediate nar- 

cotal effect had vanished. A coughing jerk caused the opposite effect 
in one or two cases. In four cases a displaced pacemaker was observed, 
i. e. three cases of nodal rhythm and one with merely an “ectopic” P 
wave. 

In seven cases an ST — T depression was noted. Only one of these 
cases had an increased frequency, and in two cases the ST changes 
might have been due to a coughing attack with hypoxemia. In two 
cases a normalization of ST occurred simultaneously with a decrease 
in the frequency. In seven cases the T waves showed a relative 
elevation (Fig. 2 C). 

Eelative axis deviation occurred, to the left, as well as to the right. 

2) Light anaesthesia for a comparatively short time — maxi- 
mum 10 minutes — after the intubation. Fourteen cases. 

Sometimes an influence could be traced here from the preceding 
intubation, as for instance increased pulse rate. In most cases, 
however, this effect had vanished when the ECG was recorded. 

Extra systoles were seen in one case. 

Displaced pacemaker had occurred already before intubation in six 
of these cases, remaining during this stage in three of them. 

A depressed ST segment was noted in five cases, four of which also 
had lowered T waves. In another two patients, the T waves were de- 
pressed. A normalization of T occurred in but one instance. 

3) Light anaesthesia for a fairly long time — minimum 10 
minutes — after the intubation. Fourteen cases. 

In this group no definite tendency was noted. Normalizations as well 
as depressions of the ST — T region were observed. 

The tendency of this portion of the ECG to be labile is evident: the 
ST T region varied in both directions, sometimes in the course of a 
few minutes and without any apparent causes. 

. One patient showed a bundle branch block in connection with a fall 
m blood pressure (Fig. 3). 

4) Light anaesthesia just before the operation but after ap- 
plication of local anaesthesia. Ten cases. 

A subcutaneous injection of a maximum of 20 cc of a one per cent 
solution of procaine containing about 2 drops of epinephrine (1 : 1,000) 
■was given to the patients with angina pectoris. ECG:s recorded within 
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Fig. 2. A case disclosing some typical ECG changes in different stages of an- 
aesthesia: 

A) Preoperative ECG at rest. 

B) Induction with narcotal. Slight increase in frequency. 

C) "Light anaesthesia”, Stage III: 2. Lowered pulse frequency (55/min.) and 
more marked T waves in Lead I. 

D) “Deep anaesthesia”, Stage III: 3. Nodal rhythm and lowered T waves. 

E) Eeturning the anaesthesia to Stage III: 2. Similar T waves as in C. Frequency 
as in D. 



CIRCULATION DURING ANAESTHESIA. 


65 



10 minutes after this injection were referred to a special group (cp. also 
Meek et al. above). 

As could be expected, however, there was no effect on the ECGr of 
these small drug quantities. 

A summing uf of the ECG changes during light anaesthesia: 

A displaced pacemaker is sometimes found. As regards the 
ST— T region, it may fluctuate without a definite tendency. A 
brief hypoxia or increase in the pulse rate may cause a depression. 
A fact of some interest is the frequent normalization of the T 
wave during hght anaesthesia (before intubation), as compared 
to preoperative conditions. A lowered frequency may sometimes 
play a role here. 

B. Deep anaesthesia (Stage III: 3 — 4, acc. Guedel). 

1) Deep anaesthesia before the intubation. Fourteen cases. The 
next preceding EGG was recorded during light anaesthesia, as 
was also the case in the following sections, B2 and B3. 

Auricular extrasystoles occurred in only one case. In seven patients 
a displaced pacemaker was observed (Fig. 2 D). In only two of these 
cases this was noticed during light anaesthesia. In one of these the pace- 
maker wandered further in the ventricular direction during the lowering 
to deep anaesthesia (Fig. 4). 

In five cases the T waves and/or the ST — T region were depressed. 
In three of these the depression had occurred also during the light 
anaesthesia. A normalization of T in Lead I was noted in one case. 

The electric axis turned to the right in three cases and to the left 
in one case. 

Transient bundle branch block was noted in one case. 

5 — 490993. Actachir.Scandinav. Vol.XCVIII. 
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Fig. 4. The same case as in Fig. 1. Wandering pacemaker during anaesthesia. 
Fairly rapid deepening of the anaesthesia from stage III: 2 to III: 3 ivitli simul- 
taneous fall in the systolic blood pressure from 176 to 115 mm Hg. 

A) Nodal rhythm. 

B) 8 heart-beats after A). The pacemaker is displaced towards the ventricles. 
QES becomes wider, and T in Lead I deeper. Gradual turning to the left of 
the el. axis. 


2) Deep anaestliesia after intubation. Twelve cases. 

In five cases a displaced pacemaker was observed, in two of wliicb 
tbis bad been noticed previously during light anaesthesia. In three 
of the cases the pacemaker was normalized when the anaesthesia then 
was diminished. An increase and a decrease of the P — Q interval 
occurred each once. 

In six cases ST — T and T were depressed, as compared to “light 
anaesthesia”. 

In two cases the electric axis turned to the right. 

3) Deep anaesthesia after operation. 

In a few cases we had the opportunity to observe the effect of deep 
anaesthesia after operation. 

One angina pectoris patient showed a fall in the systolic blood pres- 
sure from 140 mm Hg to 70. The oxygen saturation of the arterial blood 
(determined acc. Jonxis, 1943) changed only slightly, from 95 to 92 per 
cent. A slight ST — T depression and a pacemaker displacement occur- 
red, not observed during light anaesthesia a few minutes earlier (Fig. 5). 
When we diminished the anaesthesia, with a still reduced oxygen supply, 
the blood pressure again rose to 140 mm. At this point the sinus rh^hm 
returned, but the ST — T changes remained. The oxygen saturation of 
arterial blood had dropped to 82. After oxygen administration (blood 
oxygen now 96 per cent) the T waves became completely normalized. 

In another case of angina pectoris, a P — Q time of 0.3 2 seconds was 
observed — preoperatively P — Q was O.ic to O .20 — as well as a de- 
pression of the ST — T region. The P — Q time remained abnormal even 
during administration of pure oxygen with a decrease of the anaesthe- 
sia. On the day after operation, the P — Q time was again normal. 
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Fig. 5. Changed pacemaker during deep anaesthesia, Stage III: 3 — Simultane- 
ous fall in blood pressure but change in oxygen saturation. Lower curve is a con- 
tinuation of the upper one. 


Also a few hypertension cases belong to this group. One case had 
previously auricular extrasystoles which were now replaced by fairly 
numerous ventricular ones. These disappeared later, when the anaesthe- 
sia was diminished, but returned during a subsequent hypoxia. In some 
cases S — T depression as well as right axis deviation were observed, 
simultaneously with a fall in blood pressure during deep anaesthesia. 

A summing wp of the ECG changes during deep anaesthesia: 

Displaced pacemaker seems to appear more often during deep 
than during light anaesthesia, showing a tendency to disappear 
when the anaesthesia is diminished. The ST — -T region, as a rule, 
discloses a depression that cannot be explained merely as due to 
hypoxemia. 

VI. "Intubation”. 

A number of authors have examined the effect on the ECG of ir- 
ritation of the respiratory tract. 

SiBiLM (1939) saw, on bronchography of normal cases, only an in- 
crease in the pulse rate, but in cases with pathological ECG a 
previous S — T depression became accentuated. 

Intubation during anaesthesia was examined by Reid and Brace 
(1940) in thirty-five patients. Ten of these showed positive ECG findings 
e. g., auricular and ventricular extra systoles, bradycardia, prolonged 
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Fig. 6. EGG during intubation in relatively light anaesthesia. In the beginning 
we see disturbances owing to coughing jerks. The ol. axis then turned to the left 
only to resume its previous appearance later on (see Lead III). 


P — Q time and nodal rliytlim. Even tliougli these changes were con- 
nected with the intubation, it should be noted that the authors often 
used cyclopropane anaesthesia. 

At intubation, several irritants and reflexes are involved, mostly 
during light anaesthesia. In this connection, moreover, relatively rapid 
changes in the blood pressure, the respiration and oxygenation of the 
blood should he taken into account. 

In six of our own cases ECG:s were taken throughout the intubation 
and in another four cases when the tube was introduced into the larynx, 
or just after. 

In order to study the effect on the EGG of reflexes elicited during 
intubations, these were often performed purposely under light anaesthe- 
sia vdth strong coughing reflexes, etc., as a consequence (Fig. 6). The 
tube was generally applied through the nose. In these cases the larynx 
was not subjected to surface anaesthesia. 

Results: 

In most cases a rise in the blood pressure was obtained, as expected, 
and in five cases an increase in the pulse frequency. 

In three cases a displaced pacemaker was normahzed. In another, 
where intubation was performed in Stage III: 3 — 4, a changed pace- 
maker remained. It disappeared somewhat later when the anaesthesia 
was diminished. A lowered T wave was noticed in six patients. One of 
these showed simultaneous normalization of S — T. Yet another patient 
had normalization of T. 

In three cases a right axis deviation occurred. 

No extrasystoles were observed. 

Thus, in ‘these cases no remarkable changes were observed in the 
EGG during intubation. 

VII. "Operative procedure before sympathectomy” . 

Surgical intervention during general anaesthesia is not considered 
to cause any special electrocardiographic changes (cp. Kxjetz et ah 
(1936) — investigations on a general surgical material). Here, of course, 
secondary occurrences, such as hemorrhages, have to be excluded. 

We examined twenty-four cases, and EGG:s were taken repeatedly 
during the 20 to 30 minutes, before reaching the sympathetic ganglia. 

In this group no particular ECG;changes were noted which could not 
he explained by changes in factors other than the operative procedure. 
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Till. " Sprifatliectomy'^ (Cervico-tlioracic ganglionectomy). 

Electrocardiographic studies in connection with sympathectomy 
have been performed experimentally on animals. Descriptions have 
been offered on the effect of stimulation of the stellate ganglia; as well 
as on changes produced by extirpation of the ganglia. A difference in 
effect has seemed noticeable between left-sided and right-sided inter- 
ventions. Some authors have particularly stated whether the operative 
procedure was directed towards the stellate ganglion or further down 
on the ganglionic chain. Other investigators have attacked the superior 

cervical ganglion. . j 

When the stellate ganglion was experimentally stimulated on tne 
right side the T waves were increased (Rothberger and Winterberg, 
1910), sometimes, under general anaesthesia, rapidly replaced by deeply 
negative T waves (Me Guibe, 1931). When the stellate ganglion was 
stimulated on the left side, the T waves were lowered (Rothberger and 
Winterberg). Stimulation of the thoracic sympathetic chains at first 
caused a negative and then a positive effect on the T wave (Jonnesco 
et al.}. 

T waves and the ST segment often revealed contrasting changes, 

Rothberger and Winterberg obtained, soon after extirpation of 
both the stellate ganglia, a fall in the pulse rate, lowering of the P 
and T waves and an increased R wave. Leriche et al. (1932) found on 
dogs, after right-sided or bilateral sympathectomy, a negativization of 
T in Leads II and III that remained for a few days. After left-sided 
sympathectomy, Damir and Lambert (1933) observed a negative T 
in Lead II at high take-off of the ST. These changes disappeared on 
right-sided sympathectomy. Burchell et al. (1939) found, after 
sympathectomy in animals, a high positive T wave. 

The part played by the autonomic nervous system with regard to 
the occurrence of cardiac arrhythmias has often been discussed in con- 
nection with investigations of the effect of anaesthesia, particularly 
that of cyclopropane (cp. above). Thus, Bobbins and Baxter (1939) 
were still able to produce cyclopropane disturbances after vagotomy, 
but no P-— Q changes, Allen et al. (1945) observed that cyclopropane 
arrhythmias in cats disappeared after bilateral vagotomy. In a few 
experiments they observed a nodal rhythm after bilateral vagotomy 
and sympathectomy, 

Finally, Eauteux (1947) stated that coronary artery denervation in 
dogs prevented the occurrence of ventricular fibrillation, usually in- 
duced by myocardial ischemia and elevated blood pressure. 

Only a few investigators have dealt with the immediate effect upon 
the human EGG of a surgical intervention on the cervico-thoracio 
ganglia. 

After left-sided stellectomy on three patients suffering from angina 
pectoris, Arrilaga (1924) obtained a slight increase of the width of the 
QRS complex, and in one instance a possible normalization of ST. 
Jonnesco and Ionescu, as well as Chamberlain (1937), found no 
special changes. In continuous electrocardiographic registration during 



70 


STEN LINDGEEN AND KICHAED F. OHNELL. 


stellectomy on some angina'pectoris cases operated upon during local 
anaesthesia, Donzelot et al. (1940) were unable to perceive any changes 
in the EGG. Cahusac et al. (1943) noticed that blockade of the stellate 
ganglion counteracted the occurrence of extra systoles. Baener-Ras- 
MUSSEN (1947), after such an anaesthesia, obtained a slight normalization 
of negative T waves and a depressed ST segment in a case of angina 
pectoris. 

During twenty-seven ganglionectomies on our patients with 
angina pectoris repeated ECG:s were recorded, in eighteen during 
the first stage operation. In sixteen cases the operation was left- 
sided, in two right-sided In the nine second stage operations, the 
intervention was right-sided in eight. In five cases ECG was recorded 
during left-sided as ivell as right-sided operations. 

Results: 

In eleven of the twenty-seven patients, no EGG changes were ob- 
served during the intervention. Eight of these patients were operated 
on the left side and three on the right; all the right-sided and one of 
the left-sided were second-stage operations. 

Among the other sixteen cases, an earlier observed displaced pace- 
maker remained in seven. In three cases a displaced pacemaker was 
not ascertained until during the sympathectomy. In one case a changed 
pacemaker was normalized. 

In one patient (first session, left side) a moderate mmrber of extra 
systoles occurred during the sympathectomy. In one patient who got 
a bundle branch block during the pre-operative anaesthesia, the block 
remained. 

In seven patients (four left-sided and three right-sided interventions) 
an elevation of T was noted, which in two of them appeared during the 
course of the sympathectomy. In one of the cases with T-wave “im- 
provement”, the peripheral pulse disappeared for a few seconds in con- 
nection with an injection of procaine into the stellate ganglion! An- 
other case with an elevated T-wave disclosed simultaneously a lowered 
pulse frequency and a displaced pacemaker. 

Two cases (left-sided interventions) showed lowering of the T waves. 

One of the cases with a T-wave “improvement” had a simultaneous 
normalization of the ST segment. In two others a slight depression of 
the ST segment was observed. 

Thus during our ganglionectomies no significant difference was 
noted in the EGG changes whether operation was performed on 
the left or on the right side. Further, we were unable to observe 
any difference in effect on the EGG between an intervention on 
the stellate ganglion alone, and an intervention comprising also 
the thoracic gangha. 

During the sympathectomies largely no other EGG changes 
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were observed than those occurring in connection with anaesthe- 
sia only. They cannot, therefore, be attributed to the sym- 
pathectomy 'pcT se. The fact that these studies were performed 
during general anaesthesia should be kept in mind. 

IX. "Closing of the wound''. Twenty-nine cases. 

In seven cases a displaced pacemaker remained from the sym- 
pathectomy — in one of these cases, however, only temporarily. A dis- 
placed pacemaker, noticed during sympathectomy, became normal in 
three cases. 

In three cases a depression of ST— T or of T was observed. In one 
patient ST was further normalized. 

X. "Oxygen administration and waking up". Twenty-two cases. 

An increase in the pulse rate was often seen here, when the depth 
of the anaesthesia diminished with the supply of pure oxygen. 

In four cases a displaced pacemaker disappeared during this stage 
— in three cases it remained. 

The patient who got a bundle branch block in connection with the 
fall in the blood pressure during the anaesthesia just before operation, 
was now free from it for the first time. 

In seven patients a normalization of ST, ST — T or T occurred. Two 
of these cases with normalization of ST, and another that showed a 
depressed ST, had simultaneously an increased pulse rate. Tem- 
porary depression of ST was seen in yet another case. 

As a rule, these ECG:s were registered during oxygen administration 
with the tube left in the trachea. However, in two cases they were 
taken also soon after the tube had been withdrawn. One of the latter 
showed a relative depression of ST. 

XI. "After waking up". Fourteen cases. 

During this period there was also often a relative increase in pulse 
frequency. In three cases that still showed a displaced pacemaker 
during “oxygen administration . . .”, this finding disappeared in one, 
remained in another. (In the third of these cases, no EGG was 
registered.) In the days following operation, all the pacemaker changes 
had disappeared. 

In two patients a simultaneous depression of ST — T was noted, and 
in another two a depressed T wave. In two other cases the T wave be- 
came higher. 

One case should he reported separately. It illustrates the im- 
portance of a careful anamnestic and electrocardiographic ex- 
amination also immediately before operation. 

A man, aged 41, with severe longlasting angina pectoris, and a 
history of old myocardial infarctions, was subjected to ganglionectomy. 
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At the very beginning of the operation, a fall in the blood pressure and 
a sudden pulmonary edema occurred that could not be checked. He 
died 11 hours after the interrupted operation. 

On the day before operation he had some particularly severe attacks 
of anginal pain. EGG was taken immediately before operation, but not 
studied before the intervention started. This EGG showed changes 
consistent with recent myocardial infarction, as compared with EGG 
recorded earlier. The changes were more marked after intubation and, 
later, after an increase in pulse rate. 

Autopsy showed a recent infarction involving the posterior wall. 


The Oxygen Saturation of the Arterial Blood. 

The arterial oxygen saturation was determined during anaes- 
thesia (1) in order to check that our maintenance anaesthesia did 
not produce hypoxemia, and (2) to observe possible relations be- 
tween changes in the EGG and variations in the oxygen saturation. 

It is difficult to maintain a constant oxygen content in the in- 
halation gas owing, inter alia, to errors inherent in the apparatus and 
administration. "V^en, for instance, a calculated 15 vol.-% oxygen- 
gas mixture was given. Me Quiston et al, (1943) observed variations 
of ± 4: vol.-%. Direct determination of the oxygen content in the 
blood of the patient will offer the best criterion on the adequacy of the 
oxygen-gas administration. 

Several authors {inter alia, Barton et al., 1946) have investigated 
the effect of different anaesthetic agents upon arterial oxygen satura- 
tion. The results varied, but usually a decrease in oxygen saturation 
was obtained. This was explained in different ways. According to the 
so-called “pneumonosis theory”, the oxygen unsaturation is caused by 
an impaired diffusion of oxygen through the alveolar membranes, pos- 
sibly due to autonomic influence (cp. Svanberg, 1939). According to 
Kramer (1935) the change in respiration during anaesthesia gives rise 
to the oxygen unsaturation of the blood. 

In the present investigations the arterial oxygen saturation was 
followed during anaesthesia. 

We have employed Jonxis’ (1943) method for the determina- 
tions. Since January 1947, we have used an oximeter constructed 
in Sweden according to Millikan (1942) (cp. I. Lindgren (1947))'. 

Observations with J ON XI S’ method. 

Jonxis (1943) method was used in twelve instances, with repeated 
blood-sample analyses, preoperatively as well as under stabilized 
anaesthesia. See Table I. No samples were taken during the induction 
of the anaesthesia when oxygen saturation varies rapidly. 
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As may be seen from Table I, the oxygen saturation during so- 
called light anaesthesia keeps at a satisfactory level, while during 
deep anaesthesia it seems to show a tendency towards falling. In 
two cases a small reduction of the ordinary oxygen-gas content 
in the inhalation gas (to about 16 — 17 per cent) caused a distinct 
lowering of the oxygen saturation of the blood. This was later 
confirmed by oximetric determinations. As seen from the table, 
the inhalation even of pure oxygen after operation often gave 
fairly low values as compared with the pre-operative figures, 
when the patients breathed air. 

Observations %oitli the oximeter. 

1. At fairly rapid induction with narcotal the ventilation of the 
lungs was lowered, sometimes even a brief apnoea occurred. The 
oxygen saturation in the blood decreased markedly (down to 80 
• — 85 per cent), though but temporarily. 

2. At intubation a reflex apnoea was sometimes obtained, 
most pronounced during light anaesthesia but seen also in deep 
anaesthesia. A fairly marked hypoxia (down to 60 per cent) 
would then often appear, more conspicuous during technically 
complicated intubations. Even when executed without any 
difficulty, i. e. without cough irritation, etc., the oxygen satura- 
tion often declined towards 70 per cent. In these cases, however, 
the anaesthesia was generally deep with subsequent deficient 
ventilation. 

3. Cough irritation, so-called tense respiration, obstructed air 
passages, were all accompanied by falhng oxygen values. However, 
usually these rapidly returned to normal after one or two deep 
breaths of oxygen. 

The variations in the oxygen saturation in the above-men- 
tioned conditions are very rapid and hardly observable by in vitro 
determination of the oxygen saturation. 

4. The impression (see above) that our maintenance anaesthe- 
sia gave a satisfactory oxygen saturation of the arterial blood 
was confirmed by the oximetric examinations (90 — 95 per cent 
oxygen saturation). 

5. An obvious slowness in the elevation of the oxygen satura- 
tion was often noted in the post-operative administration of pure 
oxygen (cp. above under the heading "Jonxis’ method”). This 
emphasises the importance of tracheo-bronchial toilette, quick 
rousing and adequate post-operative treatment. Our control 
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examinations on patients that were awake excluded the possi- 
bility of so-called apparatus’ fatigue. Sometimes the oxygen values 
improved post-operatively after coughing, probably due to changed 
respiration and simultaneous removal of accumulated mucus. 
Thus we were generally able to exclude hypoxia as a factor 
influencing EGG recorded during our maintenance anaesthesia. 
In some instances of hypoxemia, mainly those induced experi- 
mentally, we were able to correlate hypoxia and EGG changes, 
i. e, those in the ST— T region. 


Blood Pressure. 

The intravenous administration of narcotal and deep ether 
anaesthesia have, as a rule, been accompanied by a fall in the 
blood pressure. 

The fall in the blood pressure on narcotal injection was mostly 
transient (lasting for a few minutes) and, apart from an increased pulse 
rate, no effect on the EGG was observed. 

The effect on EGG of a decreased blood pressure in deep anaesthesia 
is harder to analyze as many factors are involved. In one case the T 
wave in Lead II increased during deep anaesthesia with a fall in the 
blood pressure from 210 to 165. The oxygen saturation was com- 
paratively constant (91 and 87 per cent), but the pulse rate was 
reduced. In a few cases of deep anaesthesia with only a reduced blood 
pressure, no changes were noted in the ST — T region. In two other 
cases T in Lead I “improved” with a simultaneous rise in the blood pres- 
sure (from 120 to 170) when the patient was roused. There was a 
slight increase in pulse rate (from 60 to 75 beats per minute). The 
oxygen saturation was constant. 

No relationship was observed between the blood pressure 
variations and the occurrence of nodal rhythm. A nodal rhythm 
was found even in cases of deep anaesthesia without a lowering of 
blood pressure. 

In one instance, a fall in blood pressure was accompanied by a 
bundle branch block. 

Special mention should be made of the changes in the blood 
pressure manifested in connection with the surgical intervention 
on the stellate ganglion. 

In these instances, often an immediate but transient fall in the blood 
pressure occurred. In order to avoid this, procaine was later injected 
ganglion. In spite of this, though in only about one 
third of the^ cases, an identical reaction occurred when the needle 
was inserted into the ganglion. The blood pressure might fall from 140 
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mm Hg down to 80. Several times even tlie radial pulse could hot be 
palpated for 10 — 15 seconds. However, after a few minutes the pres- 
sure returned to its previous level. In most cases no effect was noticed 
on respiration and pulse rate. In isolated instances the pulse rate 
increased for a short while. 

Immediate ECG changes were not manifested, as mentioned earlier, 
at the injection and exposure of the stellate ganglion, not even in a 
case where the radial pulse was unpalpable. 

Tscheknjachiwsky (1929, quot. Gernandt) points out that the 
depressor nerve in cat receives sympathetic fibres from the stellate 
ganglion. This could have been suspected to play a role here. 
However, stimulation of these fibres give no depressor effect. It is 
conceivable that afferent impulses, elicited through manipulation with 
the ganglion, cause a fall of the blood pressure through reflex action 
(cp. Jarisch and Zotterman 1948). 

Discussion. 

The causes of the ECG changes reported are usually very com- 
plex. 

The importance of variations in arterial oxygen saturation, 
blood pressure and pulse frequency for the ECG changes has 
been discussed earlier. 

As regards the three items, (A) stimulus formation, (B) con- 
duction velocity and (C) other myocardial influences, our results 
may be specified as follows. 

A. Among disturbances regarding stimulus formation we have 
frequently come across pacemaker displacement towards the node 
or to the ventricles. In our cases we have seen a decrease in the 
frequency of the sinus pacemaker as well as an increase in the 
frequencies of lower centres. The physiological law is that the part 
of the heart producing the highest impulse frequency always takes 
the lead. An interference dissociation is not seldom noticed, 
which may be erroneously taken for extrasystoles if the pulse is 
palpated (Eig. 7). 

Somewhat in variance with Kurtz et al., we found the tendency 
towards pacemaker changes to be most pronounced during deep 
anaesthesia. In deep anaesthesia with unchanged pulse frequency 
and blood pressure, but somewhat lowered oxygen saturation, the 
ECG may be influenced not only by the hypoxemia, but also by 
an increase of the anaesthetic agent. The tendency towards pace- 
maker changes has seemed to be connected with the presence of 
the anaesthetic agent rather than with changes in the oxygen 
saturation. 
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Fig. 7. Example of an arrhytmia that may be clinically misinterpreted ns extra- 
systolia. It appears here owing to so-called interference between the (ordinary) 
sinus pacemaker and a pacemaker in the ventrieles. Only complexes 2 and 3 
are "of normal shape”. This EC6 is recorded during anaesthesia, stage III: 3 — 4. 

Extrasystoles were remarkably rare. This is important 
since ventricular extrasystoles have been considered to pre- 
dict ventricular fibrillation. We purposely tried to avoid an in- 
crease of the irritability of the myocardium (a) by using ether 
as the anaesthetic agent, (b) by maintaining a high (controlled) 
oxygen content and, finally, (c) by avoiding “stimulants” (of the 
epinephrine type, etc.). 

B, Disturbances of the conduction velocity are very rare, 
observed only in two cases. In one patient, a transient bundle 
branch block appeared in connection with a fall in blood pressure, 
and, in another, an A — block during post-operative anaesthesia. 

C. Myocardial influences manifested by changes in the ST — T 
region, were very frequent. In a further elucidation of the ST — -T 
changes, the use of at least two more chest leads is recom- 
mended. The many factors influencing the ST — ^T region, make an 
evaluation of this part of the ECG comparatively difficult. 

During hypoxemia, changes in the ST — T region often appeared. 
An increase in oxygen supply was generally followed by a partial or 
total normalization. 

Normalization of the ST — T region, as fairly often manifested 
during light anaesthesia, may be due to the anaesthetic agent. 
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Fig. 8. Example of comparatively slight ECG changes, in spite of largo difference 

in prevailing conditions. 

A) ECG before anaesthesia was started. Systolic blood pressure 250 mm Hg. 
Pulse frequency 125/min. 

B) Anaesthesia Stage III: 4. Oxygen-gas administered in excess. Systolic blood 
pressure 90 mm Hg. Pulse rate 115. Irregular, shallow respiration. ECG 
revealed relative deviation to the right of the el. axis and slightly accentuated 
depression of the S — segment in Lead IV R. 


the rather high oxygen content in the inhalation gas or, some- 
times, to a simultaneous lowering of the pulse rate. 

Finally it may be restated that in many cases comparatively 
small changes in the ECG occur in spite of large differences in the 
conditions otherwise prevailing (Fig. 8). 


Summary. 

1. During surgical interventions on the sympathetic nervous 
system in patients with heart diseases, changes in circulation 
were studied by observing the electrocardiogram, the blood pres- 
sure, the radial pulse and the oxygen saturation of the arterial 
blood. 

2. The different procedures and stages involved in the an- 
aesthesias and operations were studied separately. Certain fac- 
tors, e. g. depth of anaesthesia, oxygen saturation, were varied 
experimentally. 
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3. During the cervico-tlioracic sympathectomy no consistent 
changes were noticed in the electrocardiograms. Frequently a 
distinct, though transient, fall in the blood pressure was seen 
when the stellate ganglion was mechanically interfered with. 

4. The importance of observing the electrocardiograms also 
immediately before operation on patients with angina pectoris is 
stressed. 

5. A displaced pacemaker often occurs, particularly during deep 
anaesthesia. 

6. Interference dissociation — a "physiological” consequence 
of a displaced pacemaker — may, at mere physical examination, 
be misinterpreted as extrasystoles. 

7. Extrasystoles were very rare in our cases, probably due 
to our efforts to avoid them. 

8. The appearance of ST — T changes during anaesthesia is 
comparatively common and may often be explained by simul- 
taneous changes in frequency and by hypoxia. However, at a 
fall in systolic blood pressure, such electrocardiographic changes 
are relatively rare. 

9. Electrocardiographic changes during intubation seem to be 
due, principally, to manifested hypoxia. 

10. A considerable reduction in the oxygen saturation of the 
arterial blood is seen at induction pf the anaesthesia, but is 
generally rapidly transient. In some cases there was a lowered 

saturation at the end of the operation, emphasizing the 
importance of tracheo-bronchial toilette, quick rousing of the 
patient, and adequate post-operative treatment. 
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A Case of Hal)itnal Patellar Dislocation Treated 
by Total Extirpation of the Patella and Tendon- 

Muscle Plastic. 

By 

S. ORELL. 


The present paper deals with a case of habitual dislocation of 
the patella treated by total extirpation of the latter. Permanent 
reposition not being attainable by conservative procedures, surgery 
had to be adopted. An attempt at operation had been made once 
before, but had failed to produce the desired result. To ascertain 
definitely whether the reposition was really successful, it was 
found necessary to use functional tests during the operation and, 
on account of advanced chondromalacia, to remove the patella 
in toto. 

Mechanic, age 32. In 1932, when practising three-step jumping, 
he suffered a dislocation of the right patella. Despite the patella return- 
ing immediately to the normal position, there ensued considerable 
swelling and an effusion into the joint. The patient presented himself 
at an out-patient department, where he was treated with repeated 
punctures. 

Subsequently he was fairly comfortable. At intervals, however, 
he had a feeling of insecurity and feebleness in the right leg, particularly 
when leaping, but was able to work without difficulties. 

In September, 1944, he fell into a pit 2 metres deep. Also on that 
occasion the patella was dislocated, but returned immediately and 
spontaneously to the normal position. The patient went to see a phy- 
sician, who advised closed wet dressings, rest in bed, and a plaster-of- 
Paris bandage for 4 weeks; following this, muscular exercise for another 
3 months; then the patient was to resume working. 

In 1945, when working on a building under erection and there 
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crossing a plank, tlie patient stumbled and fell down from a beigbt 
of about 30 cm. The patella was dislocated as before, but spontaneous 
reposition took place even then. Once more a swelling developed, and 
the patient was incapacitated during 3 months. 

Lastly, in January, 1947 the patient happened to slip on a plank 
slippery with ice and fell down, the patella being dislocated in eon- 
sequence. He reported himself at the out-patient service, where skia- 
graphs were made on 16/1/1947. Right hiee joint: The patella is dislo- 
cated rather far lateral. Adjacent to the upper portion of the patella 
a couple of small pieces of fractured bone; a similar piece or two near 
the upper margin of the lateral femur eondyle. The knee joint in general 
presents fairly considerable evidence of arthritic affection. The patient 
was admitted to hospital and operated on 7/2/1947. A ligament plas- 
tic was performed. The record contains the following statements: The 
tissue interspersed between the jiatella and the detached mass of frac- 
tured bone is very markedly fibrotic. At the outset it had been intended 
to remove the detached mass and by sutures attach the hgaments to 
the patella. However, the tissue is so fibrotic that its brittleness renders 
it necessary to retain the fraetured bone and use it as an anchor. The 
bone having been released from the surrounding tissue by means of a 
knife and the medial aspect of the patella uncovered, a couple of holes 
are drilled through the latter, and the detached bone is affixed with 
two silk sutures. The ligaments are then se^vu on to the upper surface 
of the detached bone, also with silk. Plaster-of-Paris bandage. 

After the operation, however, the patella was still dislocated and 
could not be manipulated into the normal position. Skiagraphs taken 
on 14/5/1947 disclosed the following. Right hiee joint: The patella is 
dislocated towards the external aspect of the lateral femur condyle, 
the magiuns of the articular surface of which show irregular projections. 
Near the medial margin of the patella a small piece of newly-formed 
bone is .embedded in the soft tissues, and in the apex of the patella, 
there is a little metal peg. — The joint presents arthritic changes, with 
lip formation along the margins of the artieular surfaces (Fig. 1). 

The patient was referred to the Orthopredic Department of St. 
Goran’s Hospital, where he was admitted on 18/8/1947 vdth the diag- 
nosis, luxatio patellae habitualis dext. 

Condition on admission. — Considerable muscular atrophy of the 
right thigh. Extension in the knee joint incomplete, with a deficit of 
at least 5 degrees. Position of the patella normal on extension. Flexion 
of the knee joint regularly results in total lateral dislocation of the 
patella. If the patella is forcibly retained in the normal position the 
patient is unable to bend the knee more than 20 — 30 degrees. There is 
slight sub-patellar crepitation. The patella being dislocated, motihty 
is unimpaired of the knee joint. 

On 27/8/1947 extirpation of the patella and muscle-tendon plastic 
were performed (evipan-ether). Longitudinal curved incision along the 
medial margin of the patella. A median incision is made through the 
fascia covering the patella, and the joint capsule is opened. On ex- 
amination of the posterior aspect of the patella the cartilage .is found to 
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be considetably extemated, thoie being a cbontomahoio loaion of 
about tie size of o tireopemiy piece, and extending a® fac ““ 51® 

seous surface, in tlie cartilage coveting tlie facies patellans medialis. 
The incision into the soft parts medial to the patella is erfended up- 
wards and downwards. On flexion of the knee the medial portion of 
the extensor system retains its position fairly well, %yhereas the lateral 
portion including the patella, is dislocated lateral heyond the femur 
condyles. Patella is removed. The area of insertion of the lateral por- 



Fig. 1. Axial view of the right knee before operation. 


tion of the ligamentum patellae on the tuberosity of the tibia is chiselled 
off and displaced far medial. On flexion tests now even the lateral 
portion of the extensor system remains in the correct position. After 
having been separated from the bone the insertion is affixed beneath 
the periosteum by strong catgut sutures. The wound is carefully dusted 
with penicillin-sulfathiazole powder. Suture of soft parts. Fenestrated 
circular plaster bandage encasing the thigh and leg. 

About 8 days after operation the anterior portion of the plaster 
bandage was removed, and the patient was asked to exercise the exten- 
sors of the thigh. The sutures were extracted on the 12th day after 
operation, the patient being allowed to walk 3 weeks after operation. 

22/9/1947. Discharged cured roughly 3 weeks after operation. Flexion 
of the knee joint, 70 degrees. The patient walks fairly unrestrained and 
without pain. Ambulatory exercise treatment. On skiagraphic exa- 
mination (22/9/1947) the following findings were recorded: The patella 
is absent. The margins of the articular surfaces of the lateral femur 
condyle show irregular projections as before. At the medial tibia 
condyle the fresh insertion is visible of the lateral portion of the exten- 
sor system. Otherwise as prior to operation (Fig. 2). 

30/1/1947. The condition has continuously improved. There is still 
muscular atrophy. During the past week the patient has done heavy 
work (clearing away snow), without any difficulties whatever. Exten- 
Gf—WODOS. Acta cliir. ScancUnav. Vol. XCVIII. 
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sion deficit now at most 3 degrees. Flexion of tlie knee joint 145 degrees, 
equalling tlie opposite joint. 

11/11/1948. From 30/1/1947 onwards tlie patient has been unre- 
strainedly active in bis former employment, viz. plumbing, bearing 
loads of up to 60 kg. on stairs, and during the whole summer riding 
a bicycle, without the least discomfort. Examination discloses neither 



Fig. 2. Frontal view of the right knee after operation. 

swelhng nor tenderness of the knee. Extension is now as satisfactory 
as in the normal knee, and flexion perfectly normal. There is still 
muscular atrophy: the right thigh is about 3 cm. thinner than the left, 
and the right leg about 2 cm. thinner than the opposite one. 

The abnormal condition of the knee joint in the above case was 
thus due to three separate factors, viz. the luxation of the patella, 
the chrondromalacia, and the arthritis deformans. Treatment 
had to be directed against those three factors. 

Dislocation of the patella is as a rule treated by tendon and 
muscle plastics, according to e. g. Kkogius, Goldwaith, etc. 
In the present instance I contented myself with displacing the 
lateral portion of the patellar ligament on the tuberosity of tibia 
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far medial to a spot, whicli on flexion tests made during operation 
proved to be tbe correct one. The aponeuroses and lipments of 
the extensor system being markedly fibrotic, a less simple type 
of plastic could hardly be taken into consideration. 

The chondromalacic lesion extended so far downwards that 
chondrectomy was scarcely to be considered. Chondrectomy is 
beneficial in those cases only, where the profound portion of the 
cartilage is normal and covers the subjacent bone. If the necrosis 
of the cartilage is of considerable depth, and if the bone is de- 
nuded at the posterior aspect of the patella, patellar plastic should 
be carried out, the posterior portion of the patella being removed 
and the exposed osseous surface covered with joint capsule, para- 
patellar fat masses, or transplanted fascia lata. This procedure 
entails the risk of fibrous adhesion, however. 

In my opinion total extirpation of the patella, as advised by 
inter alia Friberg for various types of chondromalacia, is prefer- 
able. On the other hand, the benefit to be derived from total 
extirpation is dependent upon the joint not being too seriously 
affected with arthritis deformans. 

In the present case the arthritis deformans was rather strongly 
developed within the femoro-patellar joint, less so in the femoro- 
tibial articulation. Should the arthritis deformans happen to 
advance and inconvenience the patient, resection of the knee 
joint might possibly be resorted to. 

A detail of operative technique essential for the functional 
and cosmetic results is according to Friberg, that after the ex- 
tirpation, which is performed most conveniently with a knife, 
the quadriceps tendon is sewn on to the patellar tendon, and that 
the ligamentum praepatellare is doubled in front of this affixture. 
Thus a more normal appearance is achieved regarding the shape 
of the knee, and the bed of the patella is covered with tendinous 
tissue. This is an important point, since osseous or calcareous 
deposits, which might irritate the joint — particularly as these 
conditions are usually associated with a tendency towards arthri- 
tis deformans are apt to form in the bed. In the case presented 
the medial portion of the ligament system was considerably 
fibrotic and covered entirely the facies patellaris of the femur. 
The lateral portion of the tendinous system, from which the patella 
had been removed, by the plastic was carried across and placed 
in front of the medial portion, for which reason there is scarcely 
any danger of calcareous deposits forming in this area. 
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The muscular atrophy may also impede restitution. A^'ery fre- 
quently muscular atrophy will improve rather tardily, in extreme 
instances not until the best part of the second year following 
operation has elapsed. In my patient, however, muscular force 
was rapidly re-estabhshed, to a large extent owing to the patient’s 
intelligence and energy. 

In view of the result hitherto achieved, and on account of 
the arthritic changes in the joint being fairly mild, I believe 
that the beneficial effect is going to last in the present case. 


Snmmary. 

A case is described of habitual dislocation of the patella and 
chondromalacia, treated with tendon and muscle plastics and 
total extirpation of the patella. Permanent reposition could not 
be effected by conservative procedures, but had to be brought 
about by surgery. A previous attempt at operation had been 
made in another hospital but failed to produce the desired result. 
To ascertain definitely whether the reposition was really success- 
ful, it was found necessary to test the function of the joint during 
operation and, on account of advanced chondromalacia, to 
remove the patella. The result was satisfactory. Six months after 
operation the extension deficit amounted to at most 3 degrees, 
being completely eliminated l^o years after operation (?. e. ex- 
tension perfectly normal); the flexion was equally satisfactory as 
in the normal knee, with the muscular atrophy still remaining. 
Por about 1 year after operation the patient has done heavy 
work as a plumber, without the least inconvenience. 
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A Non-classiflal)le Case of Hyperparathyroidism. 

Addendum to tlie Publication: 

Surgical Treatment of Hyperparathyroidism. 

By 

ICAARE LIAVAAG. 


In a previous number of Acta Chir. Scand. (Vol. XCVII. P. 
42, 1948) the author published some cases of hyperparathyroidism, 
supporting the American concept that parathyroid adenoma or 
focal hyperplasia and diffuse hyperplasia must principally be 
regarded as two separate entities, the diagnosis of which depends 
on the microscopical picture. Later we have had a case which can 
hardly be conformed within the scope of the above mentioned 
classification. 

This case is a 40-year-old male who for several years had been 
troubled by rheumatic pains in the knees and elbows. During the last 
year prior to admission he had severe pain in the left hip. The pain 
radiated into the left lower extremity, and was so intense that it dis- 
turbed his sleep. He was admitted to Tromso Hospital where the con- 
dition was diagnosed as hyperparathyroidism on the basis of labora- 
tory findings. He was transferred to our clinic on August 6th, 1948. 

Physical examination revealed a rather thin patient. The pulse rate 
was 80, the blood pressure 165/100. A nut-sized tumor could be palpated 
on the left side of the neck corresponding to the lower pole of the thyroid 
gland. 

Laboratory data: Urine: Albumen -f. Hb. 89 %. EEC 4.og mill. 
WBO 5,800. Alkah reserve 50 vol. %. Blood urea 100 mg %. Sedimenta- 
tion rate 13 mm. Blood calcium 13. s mg %. Blood phosphorus 4 mg %. 
Phosphatase 1.3 Bodansky. 

Roentgen examination: Urogram was normal. Roentgenograms of 
the skeleton showed cystic areas of decalcification in both semilunar 
bones and in the first metacarpal bone of the right hand, and also in 
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the right medial malleolus. A chest roentgenogram revealed a plum- 
sized tumor on the right side at the level of second rib The tumor 
caused a displacement of the trachea toward the left side 

A parathyroidectomy was performed on August During 

the bperation one hazelnut-sized and one walnut-sized gl^nd were 
found on the left side, and one hazelnut-sized gland on the right. These 



Fig. 1. 


were all extirpated. All the glands were examined microscojiically, 
and the same and a quite uniform picture was obtained showing the 
characteristic hyperplasia of the water-clear cell type (Fig. 1). 

The postoperative course was uneventful. However, the operation 
had no effect on the calcium metabolism, and the high blood calcium 
persisted, varying from 13 to 16 mg %. It was assumed, therefore, that 
the tumor which could be seen on the roentgenogram was an intrathora- 
cal hyperplastic parathyroid gland. For this reason the patient was 
re-operated on September 13th, 1948. A mediasloiomy with extirpation 
of the tumor was performed. An encapsulated tumor the size of a chicken 
egg was found in the posterior part of the mediastinum on the right 
side close to the vertebral column. The tumor was extirpated. The 
microscopical appearance of this tumor was entirely different from that 
of the removed cervical parathyroids. Some areas showed a diffuse 
hyperplasia of clear cells. These cells, however, were considerably smal- 
ler^ than those encountered in the removed cervical parathyroids. 
Neither was the microscopical structure of the thoracic tumor charac- 
teristic of a parathyroid hyperplasia (Fig. 2). In other areas the cells 
were still smaller and not clear and had the appearance of young chief 
cells. The microscopical structure, too, was different, resembling that 
of a focal hyperplasia (Fig. 3). 
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A paresis of the recurrent nerve occurred as a result of the operation. 
The blood calcium fell successively to normal and subnormal values. 
The lowest value encountered Avas 5.3 mg %. EAudence of a permanent 




Fig. 3. 


tetany developed, and calcium and A. T. 10 medication had to be 
instituted. This treatment is still being continued. HoweA^er, subnor- 
mal blood calcium A’alues (6 mg %) have persisted despite this treat- 
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ment. Most likely too muck, perhaps all, parathyroid tissue has keen 
removed at the operations. 

This case presents several interesting features. Firstly, the case 
shows that in the presence of a diffuse parathyroid hyperplasia 
this may be confined to aberrant parathyroid tissue also. Sec- 
ondly, the case shows that a diffuse hyperplasia and an associ- 
ated hyperparathyroidism may be present without hyperplasia 
of the water-clear cell type being present in all the parathyroids. 
If in this case, only the mediastinal parathyroid gland had been 
removed and examined, it would no doubt have been interpreted 
as an adenoma. However, the interpretation of this case is a puzzle. 
There are two theoretical possibilities: 1) The patient has had an 
parathyroid adenoma located in the mediastinum, and hyper- 
plasia of the cervical parathyroids. This view is not, however, 
compatible with the usual conception, which is that an adenoma 
of one parathyroid usually causes an inactivation of the remaining 
glands. In those cases where one has had the opportunity to exa- 
mine one or several of the other parathyroids in a patient with 
adenoma, these glands have been normal except in cases with a 
far advanced renal insufficiency where a hyperplasia of the other 
parathyroids may be seen. However, the microscopical picture 
in these cases is different from that of a hyperplasia of the water- 
clear cell type. 

2) The other possibility is the presence of a diffuse hyperplasia 
of the water-clear cell type of the cervical parathyroids, whereas 
the hyperplasia of the aberrant mediastinal gland has been of a 
mixed type. In this gland there are isolated areas of hyperplasia 
of smaller water-clear cells. The structure, however, is not typical 
for a water-clear cell type hyperplasia, and other parts of the 
gland show a hyperplasia of young chief cells. Further, the struc- 
ture in these areas corresponds to that of an adenoma of the chief 
cell type. This view to a certain extent contradicts the strict 
American differentiation between adenoma and hyperplasia. 
A theoretical question of considerable interest is whether the 
patient’s impaired renal function (cf. the increased blood area 
and the comparatively high P values) has contributed to the 
microscopical appearance of the parathyroid towards that en- 
countered in case of secondary nephrogenous hyperplasia. How- 
ever, it is difficult to see why this change should be confined to 
a single gland only. 

To the author s knowledge no similar case has been reported 
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in the literature. As no adequate explanation can be given to tlie 
case from our present knowledge, tlie intention of this paper is 
merely to register the case. 

The case does not, however, alter the conclusions reached 
regarding the operative treatment, although in this case it would 
probably have been advantageous to have started with removing 
the mediastinal gland. 


Summary. 

The author reports a case of hyperparathyroidism. Three 
enlarged cervical jjarathyroids were removed and all showed the 
characteristic hyperplasia of the water clear cell type. No clinical 
improvement occurred following the operation. The patient was 
then re-oi)erated and an enlarged parathyroid situated in the 
mediastinum was removed. The microscopical appearance of 
this gland was entirely different from that of the removed cervical 
parathyroids. Some areas showed a hyperplasia of smaller water- 
clear cells, whereas in other areas there was hyperplasia of young 
chief cells. The case does not conform with the usual conception 
of adenoma and hyperplasia, and the problem regarding its inter- 
pretion is briefly discussed. 



From the Surgical Clinic, Lund. 
(Chief: Professor J. P« StroMBECK, M. D.) 


Combined Pre-Operative Tliioiiracil and Lugol 
Treatment in Thyrotoxicosis. 

By 

STIG- BORGSTROM. 


It must be a matter of common experience that the non-iodine 
resistant cases of hyperthyreosis are got into operation order more 
rapidly through iodine than through thiouracil treatment (Ho- 
ward, 1945). From a technical point of view the operation is 
easier, when the patient is treated in advance with preparation 
of thiouracil (Savini, 1947); the peristrumitis is not so pronounced, 
the gland firmer and bleeding less easy. If the preparation of 
thiouracil be given pre-operatively, it is generally the custom, at 
least in diffuse toxic struma, to break off this medication 2 weeks 
before a projected operation and during this period only admin- 
ister iodine (Bothe, 1947). If this method of treatment were in 
general use, the period of pre-operative treatment would be longer 
than with only administration of iodine, as 10 days — 3 weeks 
is the accepted period for getting a patient into operation order 
(Cole, 1941, 1944; Howard, 1945). 

In the Lund Surgical Clinic, from June, 1947, the pre-operative 
iodine treatment in cases of hyperthyreosis has been combined 
with a simultaneous thiouracil treatment. This was done in order 
to find out whether this combined treatment could in any respect 
be shown to be more advantageous pre-operatively than iodine 
medication alone. 

Three points will be especially emphasized in this survey: 

1) The length of the pre-operative treatment. 

2) Bleeding conditions in connection with the operation. 

3) The post-operative reaction. 

7 — ^f90993. Acta chir. Sccmdinav. Vol. XCVIII. 
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Tnblo 1. 


treated witli j 

^ j 

Tliionrncil preparation 

+ 

Struma Stninia 
toxica toxica 

diffusa nodosa 

, Number of eases (2l9;-lo)'l (-1 P) '20 (ObJjlo) 

I Average age :41 years 1-14 years 30 years 

Toxic sj'niptoms 0.9 months' ll..'imonths 

' B. jM. H. before treatment ... '+ 47 % 1+ .03 % ,-i' 40 % 

Pulse rate before treatment.. 00 100 08 

I Treatment before operation .. lO.S days ;]3 days 18.9 days 

B. M. R. after treatment.... 1.') % ■+ 21 % 14 % 

Pulse rate after treatment ... 80 80 70 

Pulse rate day after operation 111 108 100 

Temp, daj’ after operation... 38..'i° 38.0° ,38..')° 

Quantitj’ of thyroid removed . 43 g 110 g 147 g 

JIatcrial. 

The composition of the material is seen in Table L It embraces 
64 cases of toxic struma, tvhich were operated at the >Surgical 
Clinic over a period of IG months, namely June, 1917 — Septem- 
ber, 1948. Amongst these, however, those having received any 
kind of iodine medication during the period immediately preced- 
ing admission to the clinic have been excluded. Iloughly every 
second patient in question has received thiouracil and iodine 
treatment pre-operatively, and every other only iodine. 

These latter have served as control material. There has been no 
selection concerning whicli kind of pre-operative treatment each 
individual patient should have. 

Propylthiouracil has been used in doses varying between 
0.025 g X 2 — 0.10 g X 6 per day for thirt}’’ out of thirty-five 
patients, who had received thiopreparation. The 5 remaining 
patients have received methylthiouracil in a dosation varying 
between 0.10 g x 1 — 0.10 g X G per day. Iodine has in all cases 
been administered in the form of Lugol’s solution with an initial 
dose of 5 dr. x 3 rising to at most 15 dr. x 3 per day. 

Pre-OperatiTG Treatment Period. 

In 18 of 35 cases receiving thiouracil preparation and Lugoi’s 
solution, iodine was only administered on the days immediately 


(j (0 9) 
55 ye.irs 
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8 !) 
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3.8.(!° 
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Pre-opcrntively 

Lugol 

.Struma .‘'truma 

toxica toxica 

diffusa nodosa 
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preceding the operation, on an average for 9 days. The total 
pre-operative period of treatment for these 18 cases is on- an. 
average 21 ± 1.5 days. Tor the remaining 17 cases, who thus- 
simultaneously received both Lixigol s solution and thiouracil 
preparation during the whole pre-operative treatment period, 
this becomes on an average 17 i 1.3 days. The difference in 
pre-operative treatment period for both these groups constitutes 
3.4 ± 2.0 days and is thus not statistically guaranteed. 

If we again glance at the control material, in which only Lugol’s 
solution is given pre-operatively, the treatment period for these 
29 cases becomes 16 ± 1.1 days. 

Thus no difference is found in the pre-operative treatment 
period for those cases in which only Lugol’s solution was given, 
and in which this was combined with thiouracil treatment right 
up to the operation. On the other hand, the treatment period is 
probably longer in those cases which have first received thiouracil 
preparation and Lugol’s solution, and then during the period 
immediately preceding the operation only Lugol’s solution, com- 
pared with the control material. This difference is 4.7 i 1.89 
days (<T = 2.2). It is not statistically guaranteed but probable.. 


Bleeding Conditions in Connection with Operation* 

If the technical difficulties are compared which meet the surgeon 
in the struma operation, in wliich thiouracil treatment has been 
employed, with tha-t in which Lugol is given pre-operatively, it is, 
as has been previously pointed out, the increased vascularization 
after the former treatment, which above all renders the operation 
more difficult. Does this increased difficulty arise, even if the- 
Lugol treatment and thiouracil treatment be given simultaneously? 
It would have been possible to have obtained, up to a point, an 
objective registration of this by determining and comparing the- 
loss of blood at the operation after the different kinds of pre- 
operative treatment. As determinations of this kind were, how- 
ever, not carried out, conclusions must be drawn from the sub- 
jective judgements given in the account of the operation. Thus we- 
find that in 6 of 22 cases (21 %), in which only Lugol was given 
pre-operatively, it is stated that the thyroid gland was vascular' 
or that difficulties with the stanching of the blood occurred. Cor- 
responding figures for those receiving thiouracil and Lugol treat- 
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incut simuUanoously mul then only Ln^rol on flic days imme- 
diately preceding the operniion, are S out. of 18 ('l l %) and for 
those receiving combined treatment during the wliole jire-ojierative 
period, 8 out of 17 (‘17 ^o). Tims these figures M-ould apjiear to 
favour the vit'w that in spite of iodine being administered simul- 
taneously with thiouracil treatment the thyroid gland is not 
brought into such a technically easy operative order as with 
Lugol treatment alone. Furthermore, it is ])ossibIe to supjioso 
from this ‘that the administration of iodine on an average during 
9 day.s after thiouracil and iodine treatment is too short a time 
clinically to facilitate the operation in respect of bleeding condi- 
tions. (To 8 cases in this group, where in the account of the opera- 
tion the richness of vessels or difficulties ^\•ith blond stanching 
had been emphasized, Lugol’s .solution had only been given -1 to 15 
days before the operation with an average of 9 days, thus the same 
average as for the entire group under discussion.) 

Furthermore, the difficulties of blood stanching after this form 
of treatment are stressed, as we find that ])ost-operative bleeding 
occurred in 2 cases among the 17 eases, which had simultaneou.sly 
received thiouracil and iodine during the whole of the pre-operative 
treatment. Both cases were operated by an e.xperienced and con- 
scientious surgeon. In the one case bleeding came •!..') hours after 
the end of the operation, in the other after 1 day. An immediate 
second operation was undertaken in both cases with a successful 
outcome. 


Po.st'Opcrnlive Ko.actlon. 

As a routine treatment all patients have received Lugol’s solu- 
tion in 5 % glucose subcutaneously on the day of the operation 
and iodine in decreasing dosation during the days immediately 
following. Among the 29 patients who pre-operativcly had onl_v 
received iodine, it is mentioned in 8 cases in the journal that the 
post-operative reaction was considerable. AH these 3 cases had a 
diffuse toxic struma. In no case treated with thiouracil preparation 
was tlie post-operative reaction so powerful that comment on 
it in the journal was considered ju-stified. A more objective meas- 
ure of the post-operative reaction should be obtained by the 
pulse rate the day after the operation. In Fig. 1 a comparison is 
made between the pulse rate before the patients received any 
treatment and the pulse rate on the day after the operation. If 
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a survey is made of aU cases receiving thiouracil pre-operatively, 
it is found that 71 % of these have on the day after the operation 
a pulse rate lying between i 15 pulse beats in relation to the 
number of beats before initiation of the treatment. The corres- 
ponding figure for those cases treated with Lugol is 55 %. An in- 
crease of cardiac action with more than 15 beats a minute cal- 



-55 -25 -15 -5 +5 +15 +25 +55 +45 +55 
Pulse rate the day following the operation compared 
with the pulse rate before the treatment's inception. 


Kg. 1. 

culated in a corresponding manner reveals 28 % of those treated 
with thiouracil and 43 % of those cases treated with Lugol. 

If the cases treated with thiouracil are divided up into those 
who have received this remedy simultaneously with Lugol during 
the entire pre-operative treatment period, and those who have 
only had Lugol’s solution on the days immediately preceding the 
operation, it is found that the pulse rate for the former group 
on the day after the operation is 107 i 2.6 beats of the heart per 
minute, for the latter group 104 3.4. The corresponding figure 

for the cases only treated with Lugol is 111 ^ 3.1. No statistically 
guaranteed or in the least probable difference of heart rate on 
the first day after the operation has thus been able to be shown 
within the groups under discussion here. 
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Sunmiary. 

Tlie material embraces G4 cases of toxic struma. Of these 29 
have received pre-opera tivcly only Lugol’s solution; IS have 
received thiouracil preparation and Lugol’s solution simultane- 
ously, and the days immediately preceding the operation only 
Lugol’s solution, and 17 cases have received simultaneously 
Lugol’s solution and thiouracil preparation during the entire 
pre-operative treatment period. As the material is so compara- 
tively limited, conclusions must be drawn only \dth the utmost 
care. It has, however, not been able to be shown that a pre- 
operative combined Lugol-tliiouracil treatment in cases of a non- 
iodine resistant th}’Totoxicosis is superior to the pre-operative 
Lugol treatment. The pre-operative treatment period is not short- 
ened; on the contrary, it is probably prolonged. From the tech- 
nical side of the operation the control of bleeding causes con- 
siderable difficulties. The post-operative reaction cannot be said 
with any great degree of certainty to be less pronounced. 
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From the Surgical Military Department, Karolinska Sjukhuset, 

Stockholm. 

(Chief: Store Rod^n, M. D.) 


Postoperative Emptying Difficulties Following 

Gastric Besections. 

The importance of sutural technique in connection with this, 
illustrated by means of two series of clinical experiments. 

By 

STURE RODEN. 


The majority of surgeons find that emptying difficulties follow- 
ing gastric operations are rather common though as a rule anxiety 
is not too great. As often as not they pass over fairly quickly when 
treated by conservative methods. They are very unpleasant for 
the patient however, and are troublesome and difficult nursing 
problems. The problem is touched upon in almost every book 
dealing with gastric surgery. Perman (1935) and Bruusgaard 
(1946) both go rather deeply into the matter in their extensive 
works. Brandberg (1945), Ringdal (1946) and Ivar Sandberg 
(1947) deal solely with this problem. 

The many existing descriptions of operative technique are often 
very detailed regarding the sutural technique which is employed 
when closing the duodenal stump, but not when it concerns gastro- 
enterostomy. The fundamental claims that serous surfaces should 
be brought into contact with each other can be achieved in many 
ways, and it would seem from the literature that it doesn’t really 
matter which method is employed. 

One, two or three rows of sutures may all be used with good 
results. The suturing may be continuous or interrupted, with 
catgut or silk (Finney and Hanrahan, Gorbrandt). Preferably 
not silk, except in seroserous suture, as, according to Guleke, 
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1927, it entails a risk of cutting through. A continuous suture 
gives better hemostasis and is more rapidly carried out. Many 
consider, that the interrupted suture is more certain because, if a 
suture breaks, only one of them gives way. A sine qua non for good 
results with interrupted sutures is a very thorough arrest of 
hemorrhage. 

As pointed out above, the fact that emptying conditions can 
depend upon numerous factors but not on sutural technique has 
been widely discussed. Questions such as the significance of 
trauma caused by anesthesia and operation, the position, size 
and direction of the gastroenterostomy, the length of the loops, 
the condition of longitudinal contraction in the loop, the signi- 
ficance of damage to nerves, the role played by infection, mem- 
branous necrosis, swelling, shrinking of the mesocolon etc. etc. 
have all been discussed in numerous works in which many and 
various opinions and h)q)Othescs have been propounded. 

Despite this our knowledge of the subject is actually rather 
scanty. The object of this paper then is an endeavour to establish 
some solid foundation for at least one detail in this important 
region — which can also be extended to enteroanastomosis in 
general. A generally accepted reason for obstacles in emptying 
is swelling of the gastroenterostomy itself, a swelling which is 
caused by stasis, slight infection, irritation of necrotic tissular 
parts etc. If there is a continuous sutirre, especially one passing 
through several layers of the wall, the length of the suture sets 
an absolute limit to the stretching possibility of the stoma. On 
the other hand, interrupted sutures make possible a stretching 
of the greatest part of the tissue lying between the sutures. 

I have endeavoured to illustrate this theoretic reasoning by 
means of two clinical series of gastric and duodenal ulcers which 
are in no way different from each other except from the point of 
■\dew of suture technique. They include all the cases that I have 
personally operated on at the Karolinska sjukltuset from Septem- 
ber 1943. When I began with the first series, I had operated on 
considerably more than one hundred stomachs in accordance 
with Billroth II (Polya-Eeichel). I had reached a standardized 
technique which was sufficient for the majority of cases, and I 
seldom performed a “Eesektion zur Ausschaltung”. The resection 
was made approximately in the middle of the corpus, and a retro- 
colic, anisoperistaltic terminolateral gastroenterostomy with 
a short loop was placed to two thirds, or in narrow stomachs to 
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three quarters, -of the gastric cross section situated nearest to the 
lesser curvature. In individual cases to the whole cross section and 
very seldom an antecolic gastroenterostomy. Two rows of con- 
tinuous sutures were used, one passing through all the layers of 
the wall and one through the serosa and about half of the muscle. 
No gastric drainage with a duodenal tube was resorted to other 
than when there was a suspicion of emptying difficulties or vom- 
iting. 

All cases are accounted for in the table. The word “vomiting” 
here implies a loss of gastric content from vomiting or from the 
use of a tube amounting to 100 ml or more after the amount of 
fluid that has been drunk has been ndthdrawn. 

Series two, which was begun in November 1946, has in every 
respect been treated in the same way with the sole exception that 
two rows of interrupted silk sutures were used instead of continu- 
ous catgut sutures. They were placed in the same manner in the 
different wall layers, the deep lying ones having an internal dis- 
tance of 10 — 12 mm from each other and the superficial ones from 
8 — 10 mm. 

The first series (continuous sutures). Comprises 57 cases. The 
only fatal case occurred in this series. (A 32-year-old nursing 
orderly who, with the exception of a lengthy gastric anamnesis 
had a clear medical history sheet. He vomited 550 gms in two 
days after the operation and died suddenly from heart failure the 
following day. The post mortem showed clironic endocarditis 
accompanied by vitium aortae; examination of the field of opera- 
tion showed nothing remarkable.) 

The second series (interrupted sutures). Comprised 51 cases. To 
all intents and purposes both series are equally large. In the first 
series 20 patients vomited in accordance with the definition given 
above totalling 110 days and 104 litres. The figures for the second 
series are: 10 patients, 20 days and 24 litres. In each series there 
is one case having extremely persistent vomiting and great losses. 
The first one was reoperated after 37 days, when was found a 
markedly swollen mucous mass in the stomach plus a shrinking 
of the mesocolon; the retrocolic gastroenterostomy was replaced 
by an antecolic following which emptying difficulties disappeared. 
In the second series — in the last case for that matter — a 37- 
year-old man lost 17.8 litres in 7 days, after which the whole 
dissolved. X-ray showed no gastric dilatation but a complete 
obstruction in the gastroenterostomy. Most probably there was 
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a severe swelling; he had a pronounced gastritis with rather pro- 
fuse leucocytes on the surface of the mucous membrane and in 
the lumen of the glands together with a marked hyperplasia. 
If one eliminates these two extreme cases from the two series we 
have: in the first series, 19 patients who vomited for ^6 days and 
lost 56 litres, and in the second series 9 patients, 13 days and 6,7 
litres. 

If, when reviewing both series, one takes for granted that an 
allowance of one day’s vomiting may be made on account of 
anesthesia and operative trauma etc.,: we find that 16 cases 
vomited in the first series and two in the second. If we examine 
the amount of fluid lost and eliminate those who have lost less 
than 300 gm we find that all 20 cases remain in the first series 
and 4 in the second. Despite the rather small size of the series, the 
difference ought to be fully established. 

With regard to indications, classification of the various ages 
and sex, there are no differences of importance, Pre- and post- 
operative care, in which the most important factors are early 
rising, the control and care of water, electrolyte, hemoglobin and 
albumin balances, has undergone as little change as is the case with 
anesthesia. As I previously pointed out my technique at the be- 
ginning of the first series was thoroughly trained and standardized 
and this has perhaps improved somewhat. At all events the time 
needed for the operation has on the average been reduced from 
70 to about 60 minutes from beginning to end. Prom the table, 
however, it appears that the change came about immediately 
after the rearrangement of the technique, for which reason it 
cannot be explained by increased personal skill. Nor can the 
change over from catgut to silk be thought to play any role in this 
respect. 

One or two X-ray experiments were made in order to follow 
the variations in the amplitude of the stoma by placing a stainless 
steel suture at the beginning and end of it but owing to technical 
difficulties connected with the taking of the pictures no positive 
results were obtained from the experiments. 

What was done in this investigation was to experiment with a 
clinical material having only one changeable factor. This was done 
in order to be able to gain a firm foothold in the diffuse basis of 
knowledge which hitherto we have had at our disposal concerning 
these questions. As far as I have been able to gather, such a 
method has scarcely ever been used in this form before, and it is 
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suggested, that it could be used advantageously within many 
fields, and perhaps be the means of creating a more exact clinical 
investigation. 


Summary. 

The author points out the uncertainty now prevailing concerning 
the causes of postoperative emptying difficulties. He shows a 
method, which has not previously been tried for getting positive 
information about the significance of these difficulties, by means 
of a clinical experiment with only one factor changed. 

Gastric and duodenal ulcers have been operated on in accordance 
with Polya-Heichel, using a continuous suture in gastroenter- 
ostomy in the first series and interrupted sutures in the second 
series. The emptying difficulties are twice as common and much 
more persistent and greater in the first series than in the second. 
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From the Surgical Department of the Eskilstuna Hospital, 
Eskilstuna, Sweden. 
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A Case of Delayed Rupture of the 
Normal Spleen. 

By 

TORSTEN UNGERSTEDT. 


The most frequent of traumatic injuries of the abdominal 
viscera is rupture of the normal spleen. Mazel (1932) mentions 
a frequency of 30 %, Bronaugh (1935) 35.5 %, Wright and 
Prigot (1939) 47.6 According to the latter traumatic liver 
injuries rank next in frequency with 28.6 %. 

The usual course is that the patient is subjected to a blunt force 
hitting the left side of the abdomen, the back or the lower left 
half of the thorax, generally when falling from some height or 
in a traffic accident. The trauma causes rupture of the capsule 
and laceration of the spleen with a sudden hemorrhage in the 
abdominal cavity accompanied by more or less pronounced pains 
and symptoms of intraabdominal bleeding. 

A less usual but more insidious and fatal course is taken by the 
so called delayed splenic rupture, in which case the trauma is 
accompanied by a period without any or with only insignificant 
symptoms before the hemorrhage starts. This form is said to 
constitute about 15 % of the total number of splenic ruptures. 

There can be three forms of pathologic-anatomical changes of 
the spleen: 

1) an insignificant superficial rupture of the capsule with 
little bleeding, 

2) a subcapsular hematoma with subsequent rupture of the 
capsule and suddenly ensuing intraperitoneal hemorrhage, 

3) a slightly bleeding rupture of the capsule and parenchyma 
with capsular perisplenic hematoma subsequently discharging 
into the free abdominal cavity. 
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Some time ago a case of delayed rupture of the spleen was treated 
at the surgical department of Eskilstuna Hospital- which might 
he worth mentioning. 

No. 1966/48. Male patient 52 years old. In 1917 patient suffered from 
malaria with attacks of fever, about one month. Afterwards transient 
symptoms of polyarthritis with pains in and swelling of the joints. 
Has been well since and fit for work. Previously no stomach troubles. 
On 8. 9. 1948 when occupied with house-painting out of doors, patient 
happened to fall from a ladder (height of fall abt. 4 Ys “•) He reached 
the ground feet first and fell backwards hitting his back against a 
concrete socle. He felt dazed and complained of transient stitch in the 
loin. After 5 to 10 min. he could resume his work. For some time after 
patient suffered intermittently from poignant jjains and stitch in the left 
side of the loin but was otherwise totally without complaints. On 
11.10 at 5.30 in the morning, patient was suddenlj^ taken weak and ill 
when defecating. The feeling of stitch in the left side of the loin and 
hypochondrium returned and increased, gradually accompanied by 
pains all over the abdomen radiating towards the left shoulder region. 

The same morning patient applied to the med. dep. of this hospital 
but was subsequently removed to the surg. dep. On his entry he was 
slightly affected with pallor of the skin and accelerated respiration. 
Temp. 37°. Pulse 90. Kood pressure 95/60. Hb 64 %, red corp. 2.0 
mill., white 21,000. Cor; 0. Pulm.: 0. X-ray showed no free gas. Ekg 
normal. Abdomen; Tenderness and defense all over the epigastrium, 
most pronounced in the left hypochondrium. The patient was under 
observation for a couple of hours, but as his condition deteriorated 
on the whole, laparotomy was performed (Wahren). Profusion of 
blood was found in the abdominal cavity. Liver and mesentery; no 
remark. On palpation of the spleen a rupture was found. The spleen 
was removed by a left-sided oblique incision. 

A closer inspection of the extirpated spleen showed that its size was 
6 X 11 cm. The splenic capsule, being brilliant and glabrous showed 
several ruptures at its surface, the largest abt. 5 cm long at the hilus, 
opening into a subcapsular cavity filled with coagula. A histological 
investigation showed that the splenic parenchyma in the vicinity of 
the ruptures was interspersed with fresh hemorrhages, constricting the 
pulp. All demonstrable hemorrhages seemed to be of the same date. 
Besides the pulp was exsanguinated and rich in cells. Malarial pigment 
could not be demonstrated. Arterioli seemed to be hyalinized in some 
places. 

Patient recovered fast after the operation and was discharged 11 
days later, healed by first intention. Blood inspection showed then 
Hb 70 %, red corp. 4.i mill., white 16,400. 

According to Zabinski-Harkins who compiled from literature 
and treated 177 cases of latent splenic rupture, this syndrome 
is the most usual in men between the ages of 20 — 30, In our case 
the latent period lasted about a month, which is very rare. Ac- 
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cording to Zabinski-Harkins tlie lengtli of this latent period 
varies in 60 % of all cases from a couple of hours to one week at 
the utmost and in 25 % from one to two weeks. Only in about 
ten of the cases described it has lasted from one to several 
months. 

The dominating symptoms during the latent period are usually 
abdominal troubles varying from unlocalized slight pains in the 
abdomen to colicky or more permanent pains in the upper left 
quadrant. General symptoms of hemorrhage such as increasing 
fatigue, pallor and a tendency to faint have been observed but 
are not usual before the secondary hemorrhage starts. 

Complicated injuries may occur simultaneously and add to the 
confusion of the picture and complicate diagnosis. Thus, according 
to DE Monie, costal fracture occurs in 10 % of all cases, which 
may give rise to the most conspicuous pains during the latent 
period. Simultaneous injury of the left kidney or intrathoracic 
hemorrhage and left-sided pneumothorax as well as rupture of 
the mesentery with the formation of hematomae have also been 
observed. 

The start of the secondary hemorrhage entails a series of charac- 
teristic symptoms, as a rule appearing abruptly but sometimes 
more insidiously. The releasing force may be an insignificant 
muscular exertion such as a straining or heaving movement or a 
violent turn of the body, but in most cases no exterior cause 
can be demonstrated. Patients receive pains of varying intensity, 
as a rule localized to the left hypochondrium or epigastrium, in 
exceptional cases to the whole abdomen. Radiation of pains to 
the left shoulder region due to irritation of N. phrenicus (Kehr’s 
sign) is not unusual and occurs in 28 % of all cases according to 
Zabinski-Harkins . 

Objectively increased abdominal tension and tenderness are 
found, the maximum of which is not necessarily localized in the 
splenic region. As a sequel to the hemorrhage shock ensues very 
soon. Temperature normal or subnormal. Investigation of the 
blood shows hemorrhagic anemia and leukocytosis. 

An X-ray survey of the abdomen is of great value to diagnosis 
and may disclose the following changes: 

1) increased density of the upper left quadrant of the abdomen, 

2) upward displacement of the left diaphragm vault, 

3) ventricle displacement to the right, 

4) free fluid between the intestinal loops. 
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The diagnosis of ruptured spleen is usually difficult, not the 
least because the original trauma can be so insignificant as to be 
easily overlooked. The most common mistakes are: perforated 
ventricular or duodenal ulcus, appendicitis-peritonitis, acute pan- 
creatitis, pneumonia and cardiac infarction. 

■ If diagnosis during the latent period is uncertain, patient should 
be kept in bed under severe observation •with repeated blood 
controls daily. As soon as signs of secondary hemorrhage appear, 
patient should immediately be operated upon. In such a case 
only splenectomy should be recurred to. Tamponade and spleno- 
raphy have been performed in some cases but are insecure and 
entail higher mortality. 

In those cases of splenic rupture "where no operation has been 
performed, mortality varies in different combinations from 70 
to 100 %. According to Me Indoe (1932) mortality in splenecto- 
mized cases -was 27 %. According to Zabinski-Harkins’ compila- 
"tion one decade later, this figure has sunk to 10 %, probably to 
be ascribed to improved diagnosis and more effective pre- and 
postoperative treatment. 


Summary. 

A 52 years old man fell from a ladder hitting his back against 
a concrete socle. One month and three days later he "was suddenly 
taken ill "when defecating. 

On admission to hospital he sho'wed signs of intraabdominal 
bleeding and operation revealed rupture of the spleen. 
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Surgical Treatment of Patent Ductus Arteriosus. 

By 

KAARE LIAVAAG. 


Ductus arteriosus normally closes shortly after birth. After 
eight months 98 % have closed (Christie). If, by the end of a 
year the ductus has not closed, it usually remains open. Occa- 
sionally, however, it can close later in life (Shapiro). Patent 
ductus arteriosus is not an uncommon anomaly. One must dis- 
tinguish between two types. In certain cardio-vascular anoma- 
lies a patent ductus is an important anastomosis between the 
two circular systems. By short circuiting the blood outside a 
stenosed aorta or pulmonary artery a patent ductus can make 
circulation possible through both the systematic and the pul- 
monary vessels. These cases cannot, of course, be surgically trea- 
ted. A surgical closure of the ductus would here be directly 
harmful. A second group is the patent ductus without any other 
lesion. It is the latter group which is of surgical interest. 

What, then, are the results of a patent ductus? After birth 
the blood flows from the aorta through the ductus to the pul- 
monary artery. In other words an arterio-venous fistula is 
formed. In order to compensate the reduced flow of blood to the 
periphery the stroke volume must be increased. This results in 
hypertrophy of the left half of the heart, and sooner or later it 
can result in cardiac failure. In addition to this comes the violent 
blood stream from the aorta which has a traumatic effect on the 
pulmonary artery and causes a thickening of the intima with 
formation of atheromatous plaques. It is these which become the 
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seat of bacterial infection, wbicb is tbe other complication 'which 
threatens these patients. In a few cases an aneurysmal dilatation 
of the ductus may be formed, Mackler and Graham have repor- 
ted 29 cases. 

In order to be able to decide which patients one should operate, 
one must know what there fate would be without operation. The 
figures presented by Abbott and Bullock, Jones and Dolley 
show that there is a higher rate of mortality which can be traced 
back to cardiac failure and endocarditis. It therefore seems logical 
that surgical ligation or division of the ductus should be indi- 
cated. 

The symptoms which a patent ductus arteriosus can provoke, 
can shortly be summed up as follows: Increased lassitude, often 
the child is unable to take part in games like other children, dys- 
pnoea, palpitations and occasionally syncope. Physical examina- 
tion may reveal the following: subnormal weight and physical 
underdevelopment (this, however, does not seem to be a frequent 
sign), tachycardia, continuous systolic and diastolic murmur in 
the second left interspace (this so called machinery murmur is 
probably the most certain diagnostic sign of a patent ductus), 
palpable thrill, increased pulse pressure with a low diastolic pres- 
sure. When the patent ductus is complicated by endocarditis, 
this will of coiu'se dominate the picture. 

The electrocardiogram is usually normal. By means of phono- 
cardiography the continuous murmur can be recorded. 

Heart catheterization may reveal a left to right shunt. 

Roentgen Findings: The heart may be enlarged, usually the left 
half of the heart, bulging of the pulmonary conus, straight left 
border of the heart, increased pulsation of the pulmonary arteries 
— the so called “hilar dance” — and pronounced lung markings. 
In clinically doubtful cases good use can be made of arterial aorto- 
graphy using Kadners technique of a retrograde introduction of 
a catheter via the brachial artery. By this means one can visu- 
alize the filling of the ductus. 

Surgical treatment. The first successful closime for a patent duc- 
tus arteriosus was carried out by Gross in 1939. The theoretical 
grounds for the operation should appear quite logical, because 
by ligating the ductus the arterio-venous shunt is stopped. Gross 
gave the following indication for an operation: 1) Physical under- 
development. 2) Signs of heart failure. 3) Beduced voluntary 
actmty. 4) Suspicion of an extra large shunt. Since Tourofe 
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showed that, in the presence of endocarditis, the peripheral 
blood could be made sterile by ligating the ductus, active endo- 
carditis has also become an indication for operation. The extent 
to which patients not displaying any subjective clinical symptoms 
should be operated upon, has been a topic for discussion. Opinion, 
however, tends to run more and more in the direction that opera- 
tion is indicated also in these cases as a prophylactic measure. 
In other words: Operation is indicated in practically all cases 
where the ductus occur alone, the only exception being that of 
old patients who have few or no symptoms. 

Gross made his first operation through an anterior incision 
in the third interspace, dissected free the ductus and applied two 
silk ligatures round it. The method of operating has not been 
changed greatly since then. Some, however, use cellophane around 
the ductus in order to provoke a reaction to aid the obliteration. 
Others have injected sclerosing fluids between the ligatures. 
After having examined the first forty patients some time after 
the operation Gross found, however, that 20 % showed signs of 
recanalization, as the machinery murmur was still present. In 
half of these patients the sound was audible by the time the 
operation had been concluded, and it was assumed that the liga- 
tures had not been drawn together sufficiently tightly during the 
operation. In the other half of the patients the sound became 
audible after a few weeks, and in these cases a recanalization of 
the ductus was supposed. Gross has, therefore adopted a new 
technique, and now divides the ductus between clamps and sutures 
the vessels. It seems that more and more thoracic surgeons are 
adopting the method of division, whilst some work on individual 
indications using ligation if the ductus is long and division if it 
is short. Our own view on this matter will be given later. 

Of the first 43 ligations performed by Gross, there were three 
deaths. Since then he has performed 180 divisions with four 
deaths. In 1947 Shapiro recorded 626 cases of patent ductus 
arteriosus which had been operated on by 45 different surgeons. 
431 ligations had been performed and of these 343 were uninfec- 
ted and 88 infected cases. The mortality rate of the uninfected 
cases was 4.9 %, and of the infected 28.4 %. In the uninfected 
cases there were 30 recanalizations, i. e. 8.7 % and in the infected 
cases 4.5 %. In 195 cases of division of the ductus there were 
three deaths. In 182 uninfected cases there was only one death. 
It should, however, be noted that 172 of these 182 operations had 
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been performed by Cross, Crafoord or Wangensten, whilst 
the ligations bad been performed by 45 different surgeons. 


Material. 

During tbe period from 1944 until July 1st 1948, 37 cases of 
patent ductus were operated at tbe Surgical Department A of 
tbe University Clinic (Riksbospitalet). Of these 30 were girls and 
7 boys. There has always been recorded a preponderance of girls, 
usually in tbe ratio 2 to 1. In one case it is reported that the 
mother of tbe patient suffered from rubeola during pregnancy. 
This patient also bad a congenital cataract. The other patients 
did not have any other malformation with the exception of one 
patient who had a deformed nose. 

Age. This has varied between 4 and 32 years. Sixteen patients 
under 10 years, twelve patients between 10 and 20 years, and 
eight patients between 20 and 30 years, as well as one over 30 
years. 

Symptoms. In the case of 15 patients the anomaly was acci- 
dentally discovered, usually during the routine examination of 
school children or infants, 14 of these were under the age of 10. 
In five of these cases the mother, upon closer examination, could 
tell that she had observed that the child could not stand up to 
as much as other children, or had attacks of dyspnoea. Five of 
the adult patients stated that their anomaly had been diagnosed 
at the age of 2, 2, 3, 8 and 10, respectively. Only one of these had 
had symptoms for several years, wliilst the others had only had 
symptoms for a few months before admission to hospital. It is 
striking how these patients have lived for years without their 
hearts giving any symptoms, until quite by chance, for example 
by participating in strenuous sports or going through a febrile 
illness, which has placed an extra strain on the heart, the first 
symptoms appear. The symptoms have otherwise been the usual: 
dyspnoea in 16 cases, increased lassitude in 14 cases, palpitations 
in 10 cases, precordial pains in 10 oases. In 7 cases the children 
were abnormally tired or irritable — one case of fainting. In two 
cases the patients were abnormally small and of infantile appear- 
ance. One has not, however, the impression that this is a com- 
mon sign, particularly as far as the adult patients are concerned, 
as all of these, with one exception, were well developed. Upon 
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examination of the heart the typical machinery murmm’ was heard 
in 36 cases with maximum intensity at the second left interspace. 
In one case only the sound was not typical, and there was sorne 
shght doubt as to diagnosis before the operation. Palpable thrill 
was detected in 30 cases. In only two of the remaining cases it is 
particularly recorded that no thrill was palpable. The pulse 
pressure has on the whole been high. It varied between 30 and 
40 rmri Hg, on an average 70 mm Hg. It was below 40 mm Hg in 
4 cases only. The high pulse pressure is to a considerable extent 
the result of reduced diastolic blood pressure. Several of the 
patients had relatively high systolic pressure, 9 patients had a 
systolic pressure of 150 mm Hg or higher. The patient, who was 
over 30 years of age, displayed signs of incompensation of the 
heart with enlarged liver etc. The other patients did not display 
signs of incompensation, notably none of them had had cyanosis. 
None of the patients showed signs of endocarditis. 

The electrocardiogram was normal in 32 cases. The remaining 
cases displayed slight signs of. disturbance of the myocardial 
function. By means of phonocardiography the typical continuous 
systoHc and diastolic murmur was detected in all cases except one, 
in which the murmur was not quite typical. 

Roentgen examination has given the follovdng results. 


Normal 1 

Enlarged heart 27 

Bulging pulmonary conus 27 

Hilar dance 17 

Pronounced lung markings 21 


The first two patients were operated on by Dr. Hade who used 
Gross’ original technique of an anterior incision. The others were 
all operated through the usual dorsolateral trans-thoracic inci- 
sion with wide opening of the thorax. This incision has the great 
advantage of giving much better access and condition for opera- 
ting, which is of considerable importance in the event of serious 
complications such as haemorrhage etc. Otherwise the operation 
was carried out in the usual way by opening the mediastinum 
between the vagus and phrenic nerves and dissecting free the duc- 
tus. Two to three ligatures were applied as far apart as possible. 
In tbe first cases hnen ligatures were used. After having operated 
a case in which the ductus ruptured when tbe linen ligature was 
drawn tight, we changed to silk having the impression that silk 
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thread did not cut into the tissue to the same extent as linen. 
Sclerosing fluids were not injected between the ligatures. In all 
cases the thrill disappeared when the ligatures were drawn tight, 
which gave a guarantee of the sufficiency of the ligature. 

Coni'plicat'ims. There were no operative or postoperative deaths. 
In one case the thread cut through the ductus causing a profuse 
haemorrhage, but the bleeding was successfully controlled and 
the ductus was sutured on both sides of the lesion. Apart from 
this there were no jjarticular complications during the operation, 
in particular neither cyanosis nor any other signs of cardiac 
failure have appeared in cormection with the application of the 
ligature. The appearance of cyanosis usually indicates the presence 
of other cardio- vascular anomalies, which to a certain extent have 
been compensated by the ductus. Ligation of the ductus in such 
cases, therefore, only makes matters worse. It is, therefore recom- 
mended that, before applying the ligatures, one should perform 
a digital compression of the ductus and watch the patient during 
this procedure. 

In most cases the postoperative reaction was moderate. A couple 
of the adult patients, however, were rather distressed for the first 
few days after the operation. Several patients were hyperpjretio 
during the first 4 — 5 postoperative days, the reason being obscure. 
One patient was hyperpjo^etic for three weeks, and the possibility 
of a complicating endocarditis was discussed. The bloood culture, 
though, was negative. All the patients had a reactive effusion in 
varying degrees on the side of operation, and in 15 cases puncture 
was necessary. The exudate has never shown sign of being 
infected. Major atelectasis was seen in 5 cases. In young chil- 
dren one should always look out for atelectasis, as it is often dif- 
ficult to make these patients cough adequately. Bronchopneu- 
monia occm'red twice. Signs of pericardiac affection were ob- 
served once. . That was in one of the patients who was operated 
through an anterior incision when a lesion of the pericardium 
occurred during the operation. An unpleasant complication is 
paresis of the recurrent nerve. The recurrent nerve curls around 
the ductus arteriosus, and can easily be caught in the hgature near 
the aorta. Transient paresis can be the result if the nerve is 
stretched. There were two cases of paresis of the recurrent nerve, 
both of which were permanent. Haemoptysis has been recorded 
as a comphcation after operation for patent ductus arteriosus. 
Jones has reported two cases. He explains the haemoptysis as 
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being tlie result of the formation of an aorto-bronclual fistula 
after tlie operation. In one of bis cases tins was verified upon 
re-operation. Sucb complications bave not been observed by ns. 

Control examination: 30 of tbe patients were re-examined some 
time after tbe operation (at least four months). 5 were re-ex- 
amined by tbeir local specialists. They were all fit and bad no 
symptoms. None of them displayed any signs of recanabzation. 
In two cases a slight systobc murmur could be detected, but no 
machinery murmur. The remainder of tbe patients were re-ex- 
amined at tbe hospital. There was subjective improvement in all 
tbe patients who bad bad symptoms before operation. Tbe major- 
ity were completely free of symptoms. Three of tbe patients 
though, were sometimes troubled by dyspnoea on exertion, but 
considerably less than before being operated. Tbe patient Avbo 
before operation displayed signs of incompensation was now able 
to go long wallis without getting any dyspnoea, and tbe clinical 
examination revealed no signs of incompensation. Practically 
all tbe parents of tbe small children who were operated, related 
that tbe children bad changed completely. 

At tbe physical examination a systolic murmur could be beard 
in 4 cases, only in three cases this was verified by phonocardio- 
graphy. Sucb a systobc murmur is no sign of recanalization. It 
is thought to be caused by a dilated pulmonary artery. Thus, tbe 
patient on whom a division of the ductus was performed, had a 
sbght systolic murmur for a considerable period. Phonocardio- 
graphy revealed in one case a systolic as well as a diastolic mur- 
mur but not tbe typical machinery murmur. This patient prob- 
ably has a defect of the septum. 

The pulse pressure is of particular interest. All the patients 
with one exception had a lower pulse pressure than before the 
operation. The exception had a normal pulse pressure before the 
operation (30 mm Hg). The decrease in pulse pressure is chiefly 
due to an increase in the diastobc blood pressure. Those patients, 
however, who before operation had a high systolic pressure, have 
after the operation got a lower systobc pressure. In no case was 
the systobc pressure above 150 mm Hg. The average pulse pres- 
sure after the operation was 40 mm Hg, as against 75 rnm Hg 
before, i. v. a drop in pressure of 45 %. 

_ Roentpnograms have in 15 cases revealed a definite decrease 
m the size of tbe heart. In aU the remaining cases but one, a 
reversal of the pathological roentgenological signs have been 
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recorded, sucli as less prominent pulmonary conus, decreased 
pulsations etc. One case still lias pronounced pulsations at the 
hilus, and there is no change in the size of the heart. This is the 
case in which we presume that there is a defect of the septum. 

Thus we have 37 operated cases, 36 with ligature and one 
with division of the ductus, and no postoperative deaths. Control 
examination of 30 cases has not revealed any signs of recanaliza- 
tion. Under these conditions we regard double ligature as a safe 
method, and we will stick to it. However one looks at it, the 
method of division must be regarded as a bigger operation, even 
if surgeons like Gross have performed a great series of such 
operations with a lower mortality rate. It should be possible if 
these patients are operated during childhood — wliich in future 
should be done in all cases of patent ductus arteriosus — to apply 
the ligatures well apart. The difficulties of ligation are usually 
greatest in adults. The application of ligatures may, of course, 
in some cases be impossible, in which cases division is the only 
alternative. 

The full value of these operations can probably not be esti- 
mated until forty to fifty years from now, but there is every 
reason to believe that the operation really prolongs the patient’s 
lives. 


Summary. 

The author reports on 37 cases of patent ductus arteriosus 
as concerns symptoms, signs and roentgenological findings. All 
the patients have been operated on. In 36 cases a double ligatm’e 
of the ductus has been performed, and in one case division. 
Sclerosing fluid has been not injected. There were no postoperative 
deaths. The complications have been as follows: Rupture of the 
ductus: one case, major atelectasis: 5 cases, paresis of the recur- 
rent nerve: 2 cases. Control examination of 30 patients at least 
four months after the operation did not reveal any signs of reca- 
nalization. 

The author concludes that the operation should be performed 
through a dorsolateral transthoracic incision. Generally, double 
ligature should be used, and the ductus should only be divided 
when ligation is not feasible. 
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Addenduiii. 

Since submitting this paper a further 18 cases have been ope- 
rated with one death (haemorrhage during the operation). A total 
of 55 cases have thus been operated at this hospital, with one 
death. 
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From the Surgical Department of the State Hospital in Spnderborg. 
(Chief Surgeon: P. WlNDFELD.) 


Some Experiences Concerning' tlie Use of the 
Tetra-Etliyl-Amnioninm in the Diagnosis 
and Treatment of Peripheral 
Yascnljir Diseases. 

By 

P. WINDFELD, 

M.D. 


In. 1946 infornaation came from America about a new drug, 
tbe Tetra-Etbyl-Ammonium, called Etliylon, which was able to 
block transmission of nerve-impulses through autonomic ganglia 
after intramuscular or intravenous injection. My attention was 
called to the new drug through a short message from the Ortho- 
pedic Hospital in Copenhagen in January 1948 after which I 
applied the drug at the surgical department of the State-Hospital 
of Sonderborg, 

The information already existing in literature about the Ethylon 
is so interesting and the author’s own observations so promising 
that the author should like to attract the attention to the drug, 
considering it a valuable supplement to the methods formerly 
employed by the diagnosis and treatment of peripheral vascular 
diseases. 

It is a well known fact that operation on the autonomic nervous 
system in vascular diseases are directed towards the spastic 
element of the disease; by vasospasm the author understands an 
abnormous degree of vasoconstriction. 

The question is now to discover whether we have to do with 
a mere vasospastic disease or an occlusive arterial disease or a 
combination of both. We know that by the thrombangitis obli- 
terans as well as by the arteriosclerosis there is often a considerable 
vasospasm. 
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The methods applied all have the object to nullify the sympa- 
thetic tone within a certain vascular area. 

This may be obtained in two ways; 1) By heating and 2) by 
blockade with procain. 

If you raise the body-temperature of a healthy person, you 
will get dilatation, first of the vessels of the head, then of those 
of the hands and finally of those of the feet. By the Landis test, 
however, only a single extremity is heated up. 

By blockade with procain the sympathetic vasomotor tone is 
temporarily abolished. As for the upper extremities this is done 
by injection of procain round the stellate ganglion, and with 
regard to the lower extremities by a blockade of the sympathetic 
trunlc and of the rami communicantes, the so called paravertebral 
block. The drawback is due to the fact that by slow or incomplete 
rise of the sldn-temperature of the extremity concerned one may 
be in doubt whether we have to do with an occlusive vascular 
disease or the blockade has been less successful from a technical 
point of view. 

A surer method, however, will be the application of a spinal 
anesthesia by which one paralyses the preganglionic fibres of the 
anterior roots. It must be remembered, however, that the pre- 
ganglionic sympathetic neurons to the lower extremities are 
situated in the 11th dorsal to 2’d — 5’th lumbal segments, and 
that consequently the anesthesia must reach a sufficiently high 
level in order to produce any action. If there is a pronounced 
rise in temperature, it is a certain sign that there is no obtm’ating 
vascular disease. Unfortunately the drawback of the method is 
that it involves a great many inconveniences to the patient. 

I do not want to enter into further particulars about the re- 
maining clinical examinations necessary to make a differential 
diagnosis: measurement of the sldn-temperature, oscillometry, 
pulsation of the vessels, degree of the filling of the veins, lividity 
of the extremities by elevation, Roentgenographic findings of 
the vessels, and so on. 

The author only wants to remind of the fact that the temperature 
of the skin measured by intervals along an extremity may show 

a sudden great fall corresponding to the site of the arterial oc- 
clusion. 

Big. 1 shows the typical curves of the rise of the skin-tempera- 
ture of the extremities in normal persons, by vasospasm and by 
obliteration after the Landis test or blockade by procain. (The 
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Fig. 1. 


picture is from an article by Torsten Lindqvist in “Nordisk 
Medicin”.) 

Besides the above mentioned diagnostic methods we have now 
by means of the Etbylon, Tetra-Etbyl-Ammonium, got a drug 
which injected intravenously or intramuscularly blocks the nerve 
impulses through ganglions. This action of the drug has been 
demonstrated on animals in 1946 by Acheson and Moe at the 
Ann Arbor University. Their most important pharmacological 
and clinical observations after parenteral injection may very 
briefly be resumed as foUows: 

1) There is a fall in both the systolic and diastolic blood 
pressure and increase in the peripheral blood flow (by plethysmo- 
graphic recordings). 

2) The injection of T-E-A does not prevent the direct peripheral 
action of epinephrine. 

3) Eollowing the administration of T-E-A preganglionic stim- 
ulation produces no change in heart-rate, whereas the postgan- 
glionic stimulation produces a slowing of heart-rate, evidence that 
the site of action of the drug lies in the ganglion itself. 
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4) In man the same action is obtained on the blood circulation 
and blood supply to the extremities. 

5) Further: Dilatation of the pupils (on account of blockade 
of the ciliary ganglion). Loss of accomodation, cessation of sweat- 
ing, dry mouth, lowering of the gastro-intestinal motility. 

6) Decrease in visceral pains. 

7) No action of the T-E-A can be demonstrated in sympathecto- 
mized extremities whereas evidence of sympathetic block can be 
demonstrated in a normal control extremity in the same individual. • 

Investigations of the T-E-A for diagnostic and clinical use in 
man by peripheral vascular diseases were carried on by different 
collaborators at the Ann Arbor (Berry, Campbell, Lyons, Moe, 
Sutler and Coller) and were published in Surgery in 1946. 

Method of study employed: The patient was placed in a recum- 
bent position, extremities uncovered in a room of suitable tem- 
perature. Thermocouple temperature recordings for control were 
taken from symmetrical points of the extremities. After that the 
T-E-A is injected intravenously in a 10 per cent solution ranging 
from 1 — 6 ccm. (100 — 500 milligram). It must he injected sloioly 
at the rate of 15 — 60 seconds. 

By the intramuscular injection — given to prolong the action 
— a dose was employed up to a maximum of 20 mgr. per kg. 
body-weight, but not more than 1.2 gram, half of it being injected 
into each gluteal area. The effect of intramuscular injection 
generally lasted 6 — 8 hours. 

The Effect of Intravenous Injection. 

After 15 — ^20 seconds taste of metal (temporarily). After that 
3, sense of coldness and death in fingers and toes, followed — in 
a time interval of minutes to hours — by a sense of heat and a 
considerable rise of temperature. As a rule increase of heart 
action and fall of blood-pressure, but in spite of that the cardiac 
output increases. The renal function is not affected. There is 
an almost quantitative and very rapid excretion of the T-E-A 
into the urine. 

By intravenous injection there is an excretion of 50 per cent 
in the course of 1/2 an hour, and by intramuscular injection of 

50 per cent in 3 hours. Almost everything has been excreted 
in 24 hours. 
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Toxic effects: In the communication from Ann Arbor in 1947 
the drug was used more than 1,000 times on 500 patients with 
very few alarming symptoms. After intravenous injection the 
patient is left to rest for half an hour. 

Caution is necessary in patients with great hypertension on 
account of fall of blood pressure, especially if at the same time 
there is a low renal function. Further in elderly patients and — 
according to our experiences — in diabetic arteriosclerotics. 

Adrenalin promptly nullifies the collapse symptoms; at the 
same time the patient ought to be placed in a light Trendelen- 
burg position. 

In June 1947 further communications arrived from Ann Arbor 
by the same authors (in Annals of Surgery) about the effect of 
T-E-A on different diseases. Out of 20 cases of causalgia and 
posttraumatic dystrophy there was total or lasting cessation of 
pains in 10 cases and improvement in mobility. (Follow-up exam- 
ination 2 — 6 months later.) 

Number of blockades: 1 — 15 (doses in total 250 to 7,200 mgr,). 

Buerger’s Disease: In early and moderate cases pains and 
claudicatio disappeared in a great many instances and in some 
patients the effect lasted for 12 months. 

In the cases where T-E-A produced rise of temperature, evi- 
dence of a present vasospasm, a subsequent sympathectomy gave 
a good result. 

Cessation of pain in connection with injection of T-E-A comes 
very rapidly and may last, especially if the treatment is repeated, 
and is consequently not limited to the duration of the autonomic 
block. On the other hand the treatment with T-E-A has had 
no effect in cases of gangrene. 

By peripheral arteriosclerosis obhterans T-E-A has proven 
useful in two respects: 1) aiding in the control of nocturnal pain, 
2) as an index of the possible benefits that might be derived 
from a lumbar sympathectomy. Many cases of the arteriosclerosis 
show a pronounced vasospastic element, and in many cases the 
claudicatio decreases after the treatment with Ethylon. In 
established gangrene, however, the drug has been of no avail. 

In acute thrombophlebitis an excellent effect has been obtained 
with cessation of pains and a quick regression of the edema. 

As undesirable reactions the authors finally mention: Fall of blood 
pressure — dyspnea, in form of hyperventilation — fatigue devel- 
oping into a mild degree of myasthenia. No serious complications. 
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Case lleports. 

(Personal investigations.) 

At tlie surgical department of our hospital we have used the 
Ethylon by the thrombangitis obliterans and dysbasia arterio- 
sclerotica. 

Skin-temperature is measured by thermoelectrical apjiaratus. 
We started cautiously with 1 ccm. (100 mgr.) intravenously, but 
we soon discovered that to obtain an action a dose of 500 mgr. 
is often necessary. Siill, we continue to give 100 mgr. as a test 
dosage. 

The symptoms have been as described above. During the in- 
jection the patient gets a taste of metal and shortly afterwards 
parestesia in hands and feet. The sight sometimes becomes a 
little blurred on account of loss of accomodation. Not till 15 — 20 
minutes after the intramuscular injection (often not till several 
hours after the intramuscular one) a pronounced sense of heat 
comes to hands and feet. The sense of heat has lasted up to two 
days and nights; spasms in the calves of the legs, the dysbasia, 
decreases considerably, and by means of walks in the garden of 
the hospital it has been possible for patients to state that they 
have been able to walk considerably farther than before the 
treatment. The fall of blood pressure is concomitant with the in- 
jection, but in patients with a normal or slightly elevated blood 
pressure we have seen no signs of collapse or on the whole of 
subjective inconveniences. Only in two elderly arterioscl erotics 
with diabetics we have had to give up the Ethylon injections, 
because of an attack of collapse which, however, rapidly dis- 
appeared by ephedrine injection. It should be kept in mind as 
a matter of importance that as a rule there is no vasospasm to be 
found in diabetic arteriosclerotics. 

The author is now going to show curves from some of the 
patients to demonstrate the typical action. 

The first patient is a man aged 66 with a marked dysbasia, almost 
of the same degree in both legs. Can only walk about a 100 meters 
at a stretch. Blood pressure 160/95. Roentgenograms of the legs do 
not show any^ sign of arteriosclerosis. Oscillometric records showed 
very small oscillations on the calf, better on the thigh. No pulsation 
in the dorsal artery of the foot. 

A left lumbar sympathetic block (10 ccm. 1 % procain) gave no rise 
of temperature in the left leg. 
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A right lumbar sympathetic block as -well as -without any effect on 
temperature, but ten minutes after the injection the patient got a sub- 
jective sense of heat in the right leg. 

The Ethylon, 100 mgr., is then given intravenously without rise of 
temperature or subjective sense of heat. 5 days later the Ethylon 500 
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Fig. 2. 

mgr. is given intravenously (fig. 2) and now we see a slow rise of about 
5° on the lower extremities and get a curve typical of an obturating 
disease with vasospasm. 

The blood pressure drops during the first minutes from about 120 
to about 60 but rises again quickly and spontaneously without subjec- 
tive inconveniences. 

The upper curve shows simultaneous changes of temperature on the 
upper extremities measured on a finger. 

This is interesting by the fact that there is first a drop of 
temperature and not till then a rise of temperature as on the 
feet. The matter has been vividly discussed in American medical 
associations, especially at the annual meeting in 1947 of the 
American Surgical Association. Some scientists from the university 
of New Orleans (De Bakey, George Burch, Thorpe Bay and 
Alton Ochsner) have undertaken plethysmographic measure- 
ments -{- skin-temperature determinations in connection with 
paravertebral procain blockade by arteriosclerotic dysbasia. 
The result has been a significant increase in the volume and rise 
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Of temperature on the sick foot and a simultaneous decrease of 
volume and temperature on the healthy foot and hand. From 
this they derive that the sick extremity borrows blood at the 
expense of the remainder of the body, considering the fall in 
temperature and volume of the healthy leg and arm a proof o 
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their observation. They term the phenomenon “borrowing- 
lending” hemodynamic mechanism, the blood being borrowed 
by the sick leg at the expense of the remainder of the body and 
is lent from the healthy arms and the healthy leg. Basing their 
opinion on this point of view they consider the Ethylon irrational, 
because the drug produces generalized vasodilatation, the effect 
of which might be dangerous and shock-like. 

The New Orleans point of view is vividly countered to by the 
above mentioned Ann Arbor scientists who find just as great an 
increase of blood volume, plethysmographically, by intravenous 
Ethylon blockade as by paravertebral block, and a considerable 
increase of blood flow to the sick extremity. In spite of universal 
dilatation of the vessels this is due to an increased cardiac output 
which rises from 10 — 20 per cent after injection of Ethylon. 

Fig. 3 is from the same patient who the following day got 10 ccm. 
intramuscularly. Again the rise of temperature attained is about 5°, 

9 — /t90993. Acta chir. Scandinav. Yol. XCVIII. 
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and a considerable subjective sense of beat was still remaining two days 
later at tbe patients dismissal from tbe hospital at which time he was 
able to walk round the hospital without the slightest pain in his legs. 

The second patient is a man aged 52 Avith dysbasia arteriosclerotica 
of his left leg. Eoentgenograms of the legs show moderate arterio- 
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sclerosis. Blood-pressure: Normal. Oscillometric records give no oscilla- 
tions on left calf. Paravertebral block on left side: Only slight or doubtful 
rise of temperature. 

Injection of Bthylon 100 mgr. intravenously produces no rise of 
temperature; nor is there any rise of temperature after 2 injections 
of 600 mgr. intramuscularly, but subjective sense of heat in left leg. 
Not till after the 3rd injection of 600 mgr. there is a considerable rise 
of temperature in left leg = right leg. (Fig. 4.) This effect lasted for 
two days and nights, after this the left leg became cold again, but at 
the readmission 6 weeks later there is still a considerable improvement 
of the dysbasia, as the patient is now able to walk 1 km. Then a lumbar 
sympathectomy is made with the removal of the 2nd and 3rd lumbar 
ganglion with good effect. The case clearly shows that even by means 
of Ethylon it may be difficult to nulhfy an existing vasospasm, and one 
ought not to give up even if there is no effect after the 1st and 2nd 
injection. 

In a few patients the author did not succeed in getting a rise 
of temperature, though we obtained a subjective sense of heat 
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and an improvement of tte dysbasia. Perhaps we have stopped 
too early with tie Etiylon, yet Smithwick points out that there 
is a little group of patients where all attempts of blockade give 
a negative result, and where, in spite of that, the sympathectomy 
may have a surprisingly good effect. 



Fig. 5. 


In one patient, a diabetic aged 75 with a beginning gangrene of 
tbe toes of tbe right foot, the Etbylon treatment bad a quite different 
effect of tbe usual one, tbe right leg showing a considerable fall of 
temperature, while the fall of the left leg was not so marked. At the 
admission to the hospital oscillometry showed no oscillations on right 
calf, quite good on left calf. He first got a treatment with a magnesium 
sulphate injection of 50 % 5 ccm. intramuscularly — that was before 
we got the Etbylon — during which he was without pains, and the 
gangrene kept dry without any tendency to spread. Then we tried 
the Etbylon on him — 4 ccm. intramuscularly — and as the curve shows 
(fig. 5) there was a considerable fall in the temperature of the feet; the 
blood pressure was constant. At the same time there were great pains. 
The gangrene spread to the whole forefoot necessitating amputation 
on the thigb; the art. femoralis itself was almost quite obliterated. 

It seems as if in this case the Etbylon has bad a directly noxious 
effect in curtailing tbe flow of blood in tbe more distal parts of 
tbe extremity. In literature similar cases are referred in wbicb- 
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the lumbar sympathectomy has produced a rapid development of 
gangrene. Thus Lawrence Atlas in the American Heart Journal 
of 1940 has communicated three cases concluding that an ex- 
tensive arterial occlusion ma / be a contra-indication of lumbar 
sympathectomy. This is explained by Atlas and other authors 
in the follovdng way; The vasodilatation, produced in one ex- 
tremity by blockade or sympathectomy, may by extensive arterial 
occlusion cause the greater part of the blood to remain in the 
proximal part of the extremity, by which the blood flow to the 
distal parts of the extremity was compromised. Possibly the 
arteriovenous anastomosis plays a part too. The arteriovenous 
communications are opened up after release of vasomotor tone 
by sympathectomy; by this the blood is shunted directly into 
the veins, and if the blood flow is already very much compromised 
in the peripheral part of the extremities this condition should be 
able to produce the gangrene. 

It must be admitted that there are still many uncertain and 
unsolved problems in the treatment of peripheral vascular dis- 
eases. As Smithutck says, it tvill be wise in order to avoid ur pleasant 
surprises, by organic vascular diseases to demonstrate by some test 
before sympathectomy that there is also a vasospasm and that the 
circulation may be improved by release of this vasospasm. 

For this purpose the author thinks the Ethylon is a well suited 
means. Our experiences with T-E-A are still limited, so the 
author does not want to draw decisive conclusions from the few 
cases on which the author has had the occasion to try the drug. 
But the author has got the decisive impression that the T-E-A 
has given as a very valuable supplement to the methods formerly 
employed by the investigation of peripheral vascular diseases, 
because the drug with greater certainty produces an autonomic 
blockade. Basing the knowledge on the experiences already made 
by prominent American scientists with regard to the drug, the 
author thinks that the T-E-A blockade in many cases must be 
said to be able to bring the pains to a cessation by causalgia and 
posttraumatic painful states, and to diminish the dysbasia by 
the thromb angitis and arteriosclerosis, so that in a great many 
cases one may do without sympathectomy. If used reasonably 
and cautiously the Ethylon blockade is much less disagreeable to 
the patient than lumbar anestesia. The author has not seen 
serious effects in connection with the Ethylon injections and in 
the literature which has been at the author’s disposal no serious 
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case of collapse has been referred to, but one ought always to 
have ephedrine or adrenaline at hand. 

Summary- 

A short mention is made of a new drug Tetra-Ethyl- Ammonium 
called the Ethylon, which is able to block nerve impulses through 
autonomic ganglia. 

Some case reports are referred where the Ethylon is used diag- 
nostically and therapeutically. It is the author’s impression that the 
T-E-A has given us a very valuable supplement to the methods 
formerly employed by the investigation of peripheral vascular 
diseases. 

The Ethylon is also of importance therapeutically, as it is 
able to diminish the dysbasia by release of vasospasm and to 
reduce the pains by thrombangitis obliterans and arteriosclerosis. 
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On Tliromll)o-Einl[)olia Diagnostics in Practice 
and on tlie Need of Anticoagulant Propliylaxis. 

By 

M. SULAMAA and AURA PENTTI. 


The use of heparin and dicoumarin has not solved the problem 
of thrombo-embolia, but given us more effective means of dealing 
with complications following thrombo-embolia. A diagnosticated 
•thrombus and often even an embolus can be successfull 7 treated, 
the result being more favourable the earlier the stage at which 
the diagnosis has been determined. (J. E. Jorpes, C. Crafoord, 
D. W. G. Murray and C. H. Best, J. Lehjiann, G. Bauer, 0. 
Hellsten, j. P. Strombeck, S. Bruzelius, K. Jansen, G. de 
Takats and E. Fowler, H. Zilliacus, M. Sulajiaa.) It is now 
mainly only a question of getting as many patients as possible 
within the range of the effect of therapy sufficiently early, viz. 
a question of diagnostics. On the other hand, if this is not achieved 
often enough, a possible application of prophylactic treatment must 
be considered. The details of therapy, its effectiveness and simul- 
taneously the degree of danger it involves for different patients 
are, as a general problem, of less importance. In the Finnish Red 
Gross Hospital “specific treatment”, principally heparin, has been 
used since 1942, and cases of thrombo-embolia have been the sub- 
ject of increased attention. On the basis of the material collected 
from 1942 to 1948, we have tried to solve the following questions: 

1. Can the present clinical diagnostics be relied upon enough 
to allow us to depend entirely on specific therapy, or 

2. Should prophylaxis be applied, to what extent and by what 
means? 
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In other words, we have tried to analyse the results of treat- 
ment of our material considering not only the diagnosed cases 
but also, as far as possible, undiagnosed cases or cases diagnosed 
too late, as well as the errors in diagnosis and treatment. 

Material and Methods of Treatment. 

In the Finnish Eed Cross Hospital a total of about 22,000 pa- 
tients was treated during the period 1942 — 1948. All cases of 
thrombo-embolia diagnosed intra vitam during this period have 
been included as well as cases which were strongly suspected to 
be cases of thrombo-embolia, and such fatal cases in which there 
was prohaMy intra vitam unestablished thromboembolia. Only 
thrombosis of the deep veins of the legs and of the pelvis have 
been considered, and some cases of evident pulmonary embolism 
originating in a superficial thrombophlebitis, and some cases in 
which the site of the primary thrombosis could not be established. 
The diagnosed cases were mostly treated with heparin, 100 mg 
intravenously 3 or 4 times daily being the usual dose until the 
patient could get up when medication was gradually finished. 
Dicoumarin (in 48 cases) alone, or more frequently combined with 
heparin, was administered during the two last years. At the same 
time the prothrombin index was controlled and, as far as possible, 
kept between 30 and 60 per cent. Since 1946 a prophylactic “spe- 
cific treatment” has been applied, although not regularly, in cases 
in which the danger of thrombo-embolia was considered imminent 
(38 cases). During the period from 1942 to 1946 “specific treat- 
ment” was commenced only when more or less manifest symptoms 
of thrombosis were present. 

The majority of the material consists of acute cases, often 
traumatic surgical illnesses, a large group being composed of 
neurosurgical cases. The general state of health, particularly the 
condition of the circulatory system, was therefore good more 
often than usual, and the average age of the patients was lower 
than the average of the material generally obtained from surgical 
hospitals. About 10 per cent of the patients had been subject to 
operations on the abdominal cavity. 

In the prophylactic treatment of thrombosis we have rather 
strictly followed the principle of early ambulation. The diagnosis 
was made on the basis of clinical symptoms, and cannot there- 
ore be considered correct in all cases. Our efforts to confirm the 
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diagnosis roentgenologically had to be given np because of the 
limited supplies of contrast medium. The comparatively low fre- 
quency (0.8 per cent) of tbrombo-embolia bebes the assumption 
that cases erroneously diagnosed as thrombo-embolia may have 
been included in the material to any appreciable degree. The 
diagnosis of these cases in our material as thrombo-embolia must 
therefore be considered just as certain as in all large published 


clinical statistics. 

Our material as a whole is as follows: 

Total of treated cases abt. 22,000 

Cases of TE established intra \’itam 156 

Cases treated prophylactically on the basis of suspect- 
ed unconfirmed TE (1946 — 1948) 38 

Cases post mortem assumed to be TE 14 


Diagnostics in the Light of the Mortality from 
Tliroinho-Einbolia. 


Table 1. 

The Movtaliiy from Thrombo-EmhoUa. 



Frequency 
of thrombo- 
embolia 

Slortality from thrombo-embolia 


Number of 
treated cases 

undiagnosed 

"specific treatment” 

Total 

insufficient 

sufficient 


22,000 

(170) O.S 
per cent 

(14) O.OG 
per cent 

(5) 0.025 
per cent 

(1) 0.O05 
per cent 

(20) 0.1 
per cent 



The mortality from thrombo-embolia is mainly due to the cases 
that remained undiagnosed intra vitam. AATien the records of 
these cases are more closely examined it appears that the for- 
mation of the thrombus, as indicated by the symptoms, has not 
been speedier than usual and therefore so-called massive sudden 
embolism does not seem to be common in our material. Incom- 
plete diagnoses were mostly due to incorrect interpretation of 
non-characteristic symptoms, to the concealment of symptoms 
by those of the original disease, and sometimes even to neglect. 

Of the cases diagnosed 4 died so quickly, 1 to 2 days from the 
beginning of treatment, that there is every reason to consider 
the treatment insufficient. In one case of a bedridden patient 
heparin treatment, commenced in time, was interrupted before 
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the fever had disappeared completely. The result was a fatal sud- 
den embolism one week later when the patient was allowed to 
get up. Only in one case in which heparin treatment, though of 
short duration, had been duly administered, was death considered 
due to thrombo-embolia although the possibility of death from 
heart failure cannot be quite excluded because of the incomplete 
case records. 

The thrombo-embolia mortality of our material is low, 0.1 per 
cent, as compared to statistics published earlier (B. Singer 0.65 
per cent, H. Braun 0.17 per cent, E. Ranzi and P. Huber 0.25 
per cent, G. Bauer 0.2 per cent, B. Sulger 0.27 per cent) and 
of the same rate as obtained during the time of “specific treat- 
ment”, the principles of treatment being about the same (H. 
ZiLLiACUS 1946 0.1 per cent). However, the death rate in our 
material does also include the undiagnosed cases which, with a 
fair amount of certainty, were post mortem believed to be thrombo- 
embolia. The mortality of our material is favourable inasmuch as 
only 3.8 per cent of the cases diagnosed intra vitam died of 
thrombo-embolia. The corresponding numbers in the material 
collected by H. Zilliacus are 20.4 per cent in surgical cases, 2.8 
per cent in obstetric and gynecological cases, and 14.4 per cent 
in medical cases. Besides, no efforts have been made to include, 
in the material of H. Zilliacus, undiagnosed deaths from thrombo- 
embolia. Yet, the decrease in the death rate in our material 
achieved by “specific treatment” is so far nowhere near the 
maximum possible if the therapy by means of administered 
prophylaxis and considerably improved diagnostics could reach 
all cases of thrombo-embolia. The answer provided by the thrombo- 
embolia mortality to our first question about the reliability of the 
diagnostics is therefore definitely in the negative. The answer to 
our second question about the necessity of prophylaxis is in the 
affirmative. 


Diagnostic Possibilities at Tarious Stages and in 
Various Forms of Tlirombo-Enibolia. 

Diagnosis of cases which have reached the phlegmasia alba 
stage, is easy. It is, however, not advisable to wait that long 
since many patients die before this stage, and the prognosis of 
those surviving is impaired as a rule. This is also the case when 
embolism occurs as the first warning symptom. Further, diag- 
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nosing pulmonary embolism may prove very difficult since the 
most evident symptom, bloody sputum, is not constant in cases 
of small emboli. The diagnosis should be ascertained at an early 
stage "when the subjective sensations of the patient and an in- 
crease of temperature are of the greatest importance as warning 
factors. An objective examination based on these indications then 
decides the diagnosis. 

Table 2 shows the frequency of established symptoms in our 
material. 


Table 2. 





Other simultaneous objectiv 

e symptoms 

AVarning symptom 

Number 
of cases 
in per cent 

Increase of 
temperature 
in per. cent 

Tenderness 
or pain on 
stretching 
in per cent 

Swelling or 
cyanosis 
in per cent 

Increase of tempera- 
ture 

(33) 

19.4 


(25/33) 75.S 

(11/33) 33.3 

Subjective sensa- 
tions 

(106) 

62.4 

(45/106) 42.5 

(99/106) 93.4 

(58/106) 54,7 

Symptoms of pul- 
monary embolism 

(17) 

lO.O 

(8/17) 47.1 

(5/17) 29.4 

(3/17) 17.G 

Undiagnosed deaths 

(14) 

8.2 

— 

— 

— 

Total 

(170) 

100 

(86/170) 50.G 

(129/170) 75.9 

(72/170) 42.4 


The question of the warning symptom is with regard to the 
problem as a whole, of the greatest importance. In as many 
as 8.2 per cent of the cases no warning occurred. Irrespectively 
of whether this fact is due to neglect by the patients themselves, 
or by the personnel, to indolence, or to lack of competence, the 
number of patients left without ‘"specific treatment” is too great, 
further, where symptoms of embolism have acted as warning 
factors in 10 per cent of the cases, the value of early symptoms 
as warnings must be considered insufficient. To rely entirely on 
a diagnosis based on early symptoms does not therefore seem 
justified. 

From the table there also appears the fact that no symptom 
is constant or clearly pathognomonic in its early stages. Even an 
objective examination performed after the occurrence of some 
warning symptom does not therefore always exclude a diagnosis 
of thrombosis. Efforts have been made to confirm the diagnosis 
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by means of various methods of phlebography, but, on one hand, 
these methods are too difficult to be used as a rule and, on the 
other hand, the conclusiveness of phlebography has been called 
in question by several authors {i. a. K. Lindblom, M. Sulamaa). 

The inconstancy of the direct symptoms of thrombo-embolia in 
our material indicates that a reliable early diagnosis cannot by 
a long way be ascertained in all cases. Prophylactic therapy must 
therefore be considered justified and indicated. 


The Importance of the Original Disease and Other Etio- 
logical Factors for Throniho-Emholia Diagnostics and for 
the Administration of Prophylaxis. 

Factors predisposing to thrombosis may be of great importance 
in indirect diagnostics, in addition to the few non-characteristic 
symptoms, as indications for prophylactic treatment. By classi- 
fying our material according to the original disease we show the 
variations in the frequency of thrombo-embolia in the various 
groups. 


Table 8. 


Group 

per cent of 
all treated 
cases 

Number of 
cases of 
TE 

per cent 
of cases 
of TE 

Erequency 
of TE 
in per cent 

Time of 
onset 
in days 

1. Diseases of the ab- 
dominal cavity and 
the pelvis^ 

abt. 9 

49 

28.8 

2.5 

12.1 

2. Diseases of the 
blood vessels 

abt. 8 

14 

8.2 

0.8 

7.3 

3. Treated primarily 
for TE 


30 

17.7 



4. Infectious or septic 
diseases 

abt. 8 

17 

10 

1.0 

14.1 

5. Other treated dis- 
eases 

abt. 75 

60 

35.3 

0.4 

26.0 

Total 

100 

170 

100 



^ ■svith the exception of cases of 

uncomplicated herniae and appendicitis. 


The high frequency of thrombo-embolia in cases of diseases 
located in the abdominal cavity and the pelvis appears clearly 
from our table (group 1). The time of onset of the disease as 
counted from the day the patient was laid up in bed, or from the 
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day of operation is in this group considerably shorter than the 
average. In the group of diseases of the blood vessels (group 2) 
the majority of the cases occurred as a result of varicose constitu- 
tion. The frequency is higher than the average and the period 
of “incubation” is remarkably short, evidently partly due to the 
means of treatment. Cases treated primarily for thrombo-em- 
bolia (group 3) are comparatively numerous. Also in most of these 
patients some predisposing original disease was found that alone 
did not bring the patient for hospital treatment. The thrombo- 
embolia frequency in septic or infectious diseases (group 4) is 1 
per cent, thus higher than the average. The last column (group 5) 
comprises the majority of the cases, viz. cases treated for “other 
diseases”. Patients of this group have no immediate predisposi- 
tion towards thrombosis because of their original disease, as is 
the case with the patients of the other groups. In these the pre- 
disposition in the various cases depends on the age, on the con- 
dition of the circulatory organs, or on the duration of the immo- 
bilization more than in the former groups. 

The predisposing influence of age seems evident since 2/3 of 
our cases of thrombo-embolia were more than 40 years old, where- 
as patients of 40 years or more did not even form one half of 
the material that was used as a control. In the statistics of Saea- 
EOEP and R. Geissendorfek the frequency of thrombo-embolia 
evidently rose ^vith increasing age. The predisposing influence of 
age must, however, be partly illusory since other predisposing 
factors probably increase simultaneously with increasing age. 

Diseases of the circulatory organs that can be established even 
by a cursory examination (accessory heart sounds, hypertonia, 
large varices etc.) are evidently more frequent (30 per cent) in 
cases of thrombo-embolia than in other patients counted for the 
sake of comparison (15 per cent). Diseases of the heart and blood 
vessels were established at autopsy in 57 — 70 per cent of the 
cases of thrombo-embolia (Fahe, F. Kuhn). 

Confinement to bed of long duration evidently seems to pre- 
dispose to thrombo-embolic complications. Of patients suffering 
from thrombo-embolia 40 per cent of group 5 had been con- 
fined to bed more than 14 days before the onset of symptoms, 
the corresponding percentage being 11 for the controls. The later 
average time of onset (26 days) of the “other treated thrombo- 
embolic cases” also supports the suggestion that the thrombo- 
embolic predisposition increases with a long confinement to bed. 
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In 29 per cent of the cases of thrombo-emholia in our material 
there are general or local infections, corresponding to 19 per cent 
in others. H. Lubarsch and H. v. Seemen particularly stressed 
the predisposing influence of infections on the occurrence of 
thrombo-emholic complications. 

It has been asserted that the injection therapy that has been 
increasingly used during the last decades has added to the throm- 
bo-enibolic frequency (Fahr). In our material the percentage of 
patients who received blood, plasma, or other infusions is not 
greater in cases of thrombo-embolia than in the whole material. 

Of the 14 cases that died of thrombo-embolia undiagnosed 
intra vitam some operation of the abdominal cavity had been 
performed on 9, the records of 10 included notes on affections 
of the heart or of other circulatory organs, in 3 cases there were 
wound or other infections, 8 were more than 60 years old, and 7 
were laid up in bed more than 2 weeks owing to illness. There 
was thus a multitude of predisposing factors, and prophylactic 
treatment administered on this basis could have lowered the 
thrombo-embolia mortality considerably. 

Ascertaining the influence of etiological factors justifies certain 
conclusions. Patients with a predisposition to thrombosis may 
be considered exposed to greater danger the more numerous and 
the more powerful the factors that act simultaneously. The in- 
dications for prophylactic therapy should then be considered 
stronger than usual when, for instance, a predisposed patient has 
to be confined to bed if only for one week, and prophylactic 
therapy should be instituted even though no warning symptoms 
be present. The frequency of thrombo-embolia would probably 
decrease considerably in this way, and undiagnosed latent cases 
of thrombosis would be treated. Whether it is easier to administer 
proper prophylaxis than to apply prophylactic therapy, to pa- 
tients exposed to the danger of thrombosis only when the con- 
finement to bed is prolonged, or on the occurrence of even slightly 
suspect symptoms cannot be determined on the basis of our 
niaterial. J. P. Strombeck (1947) recommended the former and 
C. Craeoord the latter method. 

Discussion of the Results of Treatment in Our Material. 

Table 4 shows the results of treatment on the material sepa- 
rately for the periods of 1942—1946 and 1946—1948, prophylaxis 
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Table 4. 

Total BesuUs of Treatment — Idhb^. 



Frequency 
of TE in 
per cent 

The mortality of TE 

in per cent of the cases 

ITumber of 
cases 

Un- 

Specifie treatment 

Mortality of 
TE in total 
per cent 


diagnosed 



1942—46 13,000 

(77) O.C 

(10) O.os 

(2) 0.015 

(0) - 


1946—48 9,000 

(93) 1.0 

(4) 0.04 

(3) 0.03 

(1) O.oi 


1 Total 22,000 

(170) O.S 

(14) O.OC 

(5) 0.025 

(1) 0.005 

0.1 


being used to some extent during tbe latter period. Tbe mortality 
from tlirombo-embolia is tbe same for botli periods, viz. 0.1 per 
cent. In spite of tbe greater frequency during tbe latter period 
tbe percentage of deaths of undiagnosed tbrombo-embolia is not 
as great as during tbe former. Tbe occasional application of pro- 
phylaxis and tbe trifbng differences do not justify further con- 
clusions. On tbe other band there are a remarkable number of 
cases of tbrombo-embolia which received insufficient or no “spe- 
cific treatment”, a total of 19 cases of which 5 were diagnosed 
too late, or were otherwise insufficiently treated. This is an in- 
disputable proof of the imperfection of diagnostics and of the 
necessity of prophylaxis. 


Table 5. 

Eeuilis of the '''’Specific Treatment" . 



Deaths 

Completely satisfactory result 

Number 

of 

cases 

From the 
original 
disease 

Insufficient 

treatment 

Sufficient 

treatment 

Diagnosed 
at an early 
stage 

Diagnosed 
at the em- 
bolic stage 

Diagnosed 
at the 
phlegmasia 
alba stage 

156 

6 

5 

1 

92 % 

65 % 

50 % 


Of the cases which received “specific treatment” one died in 
spite of a treatment that was considered sufficient, the cause of 
death being, however, uncertain; it was either heart failure or 
embolism. In four cases the treatment was delayed owing to the 
diagnosis, and one died because of an error in the therapy, the 
heparin treatment of a bed patient being terminated owing to a 
misunderstanding, one week earlier. The judging of the results 
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of the specific treatment is rendered more difficult from a scien- 
tific point of view by the uncertain diagnostics. The advantage 
of a treatment that has been commenced at an early stage appears, 
however, clearly both from our material and from results reported 
by others. On the other hand, bearing the general effect of com- 
batting thrombo-embolia in mind, treatment of uncertain cases 
is indicated since the prognosis both as regards the mortality 
and the invalidism grows worse as time goes on. No comparison 
of our results of treatment with those of other authors can be 
made directly on the basis of numbers. Our results seem, however, 
to be comparatively favourable considering that undiagnosed 
cases were included which post mortem were believed to be cases 
of thrombo-embolia. 

Although our results are apparently good they can by no means 
be considered the best possible until cases that have not been 
diagnosed at an early stage, can be brought within the range of 
therapy by means of prophylaxis. A maximally favourable 
thrombo-embolia defence demands skilful nursing not only in the 
treatment of manifest cases of thrombo-embolia but also in the 
promptitude to apply prophylactic therapy. The knowledge of 
factors favouring the occurrence of thrombo-embolia is then of 
assistance when cases that need prophylaxis are chosen. The 
first and most necessary condition for a successful defence against 
thrombo-embolic complications is early ambulation, another is ad- 
ministration of anticoagulant •prophylaxis in cases when early am- 
bulation is impossible, or when the patient owing to his disease 
or to his constitution has a greater predisposition towards throm- 
bosis than the average, and a third a serious effort to arrive at an 
early diagnosis and early treatment. 

Summary. 

The authors posed for themselves the following questions: 1) is 
chnical thrombo-embolia diagnostics effective enough, or 2) 
should prophylactic therapy be applied and to what extent? 

In the Finnish Ked Cross Hospital the material during the 
period of 1942 1948 showed, although the principle of early am- 
ulation had been followed, a thrombo-embolic frequency of 0.8 
per cent (170 cases) of which 0.06 per cent (14 cases) died undiag- 
nosed intra vitam, the total mortality due to thrombo-embolia 
eing 0.1 per cent. In the diagnosed cases of thrombo-embolia 
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■wliicli led to death, specific treatment had mostly been commenced 
at too late a stage of the disease. The diagnosis thus remained 
unsettled in at least 8.2 per cent of the cases of thrombo-embolia. 
In addition thrombo-embolia was established too late in a con- 
siderable number of cases, viz. not until the stage of embolism, 
or of phlegmasia alba. At an early stage the symptoms were so 
inconstant and non-characteristic that the authors tried to de- 
termine the indications for a prophylactic therapy on the basis of 
etiological predisposing factors. Diseases of the blood vessels, 
affections of the cardiac valves, varices, cachexia and obesity, 
infections, old age and prolongation of a necessary confinement 
to bed are factors which increase the predisposition and which 
can be established in practice. In diseases of the abdominal 
cavity and of the pelvis the frequency of thrombo-emboha (2.5 
per cent) was vastly higher as compared with the average, and 
at the same time complications occurred earlier (after 12 days) 
than on the average in other patients (26 days). 

The authors consider an appbcation of specific prophylaxis as 
possible in those small groups of cases that are considered pre- 
disposed to thrombo-embolia, and they are of the opinion that 
prophylactic therapy should be applied immediately on the oc- 
currence of even the slightest suspect symptoms. 
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From the Surgical Department (Head: SVBK Wahlqren, M. D.) and 
the Roentgen Department (Head: Yngve Olsson, M. D.) 
of the Hospital of Kristianstad, Sweden. 


On the Course of Healing of Snhciitaneoiis Renal 
Rupture and So-called Traumatic IVepliritis. 

By 

PER-HUGO EKDAHL and YNGVE OLSSON. 


Reports in the literature on the sequels of subcutaneous renal 
rupture are rather scarce. Especially the so-caUed traumatic neph- 
ritis, •which occurs fairly often, has been discussed of late by very 
few authors. 

There is general agreement that there are focal lesions of the 
renal parenchyma %vithout specific localization to the glomerular 
or to the tubular apparatus. It has further been established that 
this “nephritis”, which in the urine is reflected in the form of 
albumin and white cells and occasionally with granular casts, 
disappears when the lesion of the kidney heals clinically (inter 
alia Koch 1931). 

Two cases, treated at the surgical department of Kristianstad 
Hospital, have given the authors occasion to present a short out- 
line of the subcutaneous renal rupture and the “traumatic neph- 
ritis”. This has in both of the present cases been shown to heal 
parallel to the healing of the renal injury, as established by roent- 
gen examination. The cases are those of two children who, after 
mil d trauma, were both admitted with signs of subcutaneous renal 
rupture. 

Case I: 2184/47. An 8-year-old boy was admitted on the evening of 
August 7, 1947. Two hours pre-^dously he had fallen on his right flank 
to the ground from a height of one meter. Status on admission: re- 
latively uninfluenced general condition but complained of pain in the 
right flank. No sign of fracture of the ribs or of other fractures. Abdo- 
men; Soft with absence of defence. Slight tenderness in the right flank. 
Urine: Macroscopically bloody. Pulse 94, well filled. Control of the 
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pulse and observation during tbe nigbt revealed notbing disquieting. 
Aug. 8: Roentgen examination (scout film of the abdomen): the right 
psoas outline is not visualized, the left is very distinct. There is a slight 
scohosis, convex to the left. There is probably a perirenal blood infiltra- 
tion to the right {fig. 1). — There was very bloody urine with coagula 
for the first two days. On the third day there was pronounced tender- 
ness and defence to the right in the meteoristic abdornen. A few days 
later there was a pronounced improvement; the urine was bloody 
microscopically only. Abdomen: no resistance was palpated in the right 
renal fossa. The temperature was about 38° C for the first 3 days and 
then became normal. The pulse throughout was normal and well filled. 
Output of urine (per twenty-four hours): The first two days, 200 to 
300 ml; the following week, approximately 600 ml; and after this, nor- 
mal amounts. Aiig. 8: Hb. 75 %; red cells 3,750,000; S’. B. 25 mm/1 hr., 
non-protein nitrogen 35. Aug. 9: Hb. 65 %; red cells 3,400,000; non- 
protein nitrogen 38. Aug. 15: Hb. 66 %; red cells 3,550,000. Aug. 23: 
Hb. 70 %; red cells 3,400,000; S. B. 13 mm/1 hr.; non-protein nitrogen 
26. A^^g. 26: Roentgen examination (intravenous urography): In the right 
kidney there is a rupture of the renal parenchyma and of the renal 
pelvis. The renal pelvis is broken into an upper and an under frag- 
ment. The contrast medium in the middle and upper portions of the 
kidney flows into a large cavity, which laterally penetrates to the renal 
capsule {fig, 2). Sept. 1: Urine: Heller -}-; white cells 7 — 10/per micro- 
scopic field; for the rest, nothing pathological The patient was dis- 
charged. 

Sept. 16: Roentgen examination (intravenous urography); The cavity 
of the wound has contracted and is considerably smaller than earlier. 
There is normal excretion from the upper and lower calices. The out- 
line of the kidney is now visualized as well as the psoas outline {fig. 3). 

Sept. 20: Urine: Heller positive; white cells: abundant; 0 red cells; 
0 casts; 0 bacteria. Oct. 7: Urine: Heller, traces; white cells, moder- 
ate; for the rest, nothing remarkable. Hb. 80 %; red cells: 4,500,000. 

Nov. 17: Roentgen examination (intravenous urography): Not much 
e^ddence of the wound is observed now. The outlines of the renal 
pelvis in the middle portion of the kidney appear more distinctly, but 
all of the calices are not yet normal {fig. 4). Nov. 17: Urine: Heller, 
traces; white cells, 8 — 10 per field. For the rest, nothing remarkable. 

Jan. 27, 1948: Urine: Heller, negative; white cells 1— 2/field; for the 
rest, nothing remarkable. Feb. 27, 1948: Urine: Heller, negative. Sedi- 
ment 0 pathological. 

Case ZZ; 2535/47. A girl aged 11 was admitted on July 26 to a hos- 
pital elsewhere. Abstract from the records of that hospital: July 26 
the patient in the afternoon fell from a swing one meter to the ground, 
bhe immediately became pale and influenced and complained after 30 
minutes of intensive pain in the right abdomen. The general condition 
ecame incre^ingly deteriorated and the abdominal pain more and 
more severe. Buptnre of the hver was suspected, but as the patient 
imme la e y on admission voided bloody urine, the diagnosis of renal 
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rupture was more probable. The pulse was soft and rather rapid. Ab- 
domen: quite intense tenderness in the tight abdomen, most pro- 
nounced over the right lumbar region. J uly 28 the urine was macro- 
scopically clear. 

The patient was referred to Kristianstad Hospital Seft. 6. Status 
on admission: general condition not remarkable. Abdomen: soft and 
non-tender, nothing pathological jialpable. No tenderness over the renal 
fossae. Se'pt. 6: Urine: Heller, positive; white cells, abundant; 0 red 
cells; occasional casts; 0 bacteria. Sept. 9: Roentgen examination (scout 
film): a thin calcification shadow was visualized on the site of the 
right lower pole {jig. 5). 

Sept. 9: Roentgen examination (intravenous urography): The upper 
and middle portions of the right renal pehns normal. In and around 
the lower kidney pole there is a more or less connected calcification 
which reaches far up on the lateral side. It obscures the lower calices. 
It is apparently a large calcareous hematoma [jig. 6). 

The patient was discharged Sept. 10 with Hb: 71 %, red cells: 
3,400,000. S. H. 35 mm/hour. Non-protein nitrogen: 27. 

Oct. 2; Urine: Heller, traces; white cells, 20 — 30 per field; 0 red cells, 
0 casts, 0 bacteria. S. R.: 18 mm/hour. 

Oct. 30: Urine: Heller, traces; white cells, 10 — 15 per field; for the 
rest 0. Hb: 77 %, red cells: 4,450,000. 

Nov. 18: Roentgen examination ,,intra venous urography): The cal- 
cification has decreased appreciably, and the outlines of the lower calices 
can now be distinguished. There is a rupture of a calix with a wound 
cavity in the lateral portion of the lower kidney pole. The wound is 
rather small and does not penetrate to the renal capsule [fig. 7). 

Nov. 18: Urine: Heller, negative; white cells, 5—10 per field; for the 
rest 0. 

Dec. 18: Urine: Heller, negative; white cells, 5 — 10 per field; for the 
rest 0. 

Jan. 22, 1948: Urine: Heller, negative; white cells, occasional; for the 
rest 0. 

The patients were thus controlled with urinalysis about every 2 
weeks and roentgenological examination (intravenous urography) 
once a month, or every other month. It appears from the case his- 
tories that there is parallelism between the improvement of the 
urine findings and the healing demonstrated through roentgen 
examination. Cystoscopy and clearance examinations were unfor- 
tunately not carried out. The patients did not have nephrotic 
quantities of albumin in the urine; there was no edema, and the 
blood pressure was normal. The pulse was smooth and regular, 
and there was no cardiac enlargement demonstrable at percussion; 
there was no increase of non-protein nitrogen. Because of these spe- 
cific conditions the terms nephritis and nephrosis should perhaps 
not be used in this connection. 
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It is stated in the literature, that the subcutaneous renal rup- 
tures mainly are sustained by adult males. In the cases described 
above, however, we have to deal with children and an outstanding 
feature in both cases is the mild trauma, which caused the rup- 
ture. There are cases reported, however, in which, e. g., the lifting 
of a heavy object, a sudden stretching of the back or a jolt while 
riding have occasioned a rupture. It is more natural that a direct 
blunt trauma against the renal region, such as the kick of a horse, 
or a crush-injury, may cause a rupture. There are various ex- 
planations as to why the kidney ruptures at indirect trauma. 
Kusteb’s explanation that a sudden increase of the intraabdominal 
pressure should give an “explosive effect” on a bloodfilled, nor- 
mal kidney has largely been abandoned, since Krogius ex- 
perimentally showed that in renal ruptures there should be dif- 
ferentiation between expansion and compression ruptures. The 
expansion ruptures are at right angles with the direction of the 
trauma, are superficial, and generally have sharp margins. The 
compression ruptures follow the direction of the trauma, are 
generally deeper and have torn margins. These experiments were 
substantiated pyelographically by Fritz (1928). 

Classification of renal ' ruptures according to their degree of 
severity has been endeavoured (cf. inter alia Puhl; Colston and 
Baker (1937)). The latter authors have investigated the sequels 
of renal rupture and have thereby adopted the following schematic 
illustration of these ruptures from Osgood and Campbell. 

A. Rupture of the fibrous capsule Avith ruptures into the paren- 
chyma. Insignificant extravasation. 

B. Multiple, complete ruptures with potentiality also of perirenal 
extravasation. 

C. Rupture of the fibrous capsule with rupture of the cortex 
penetrating to the renal pelvis. The hemorrhage here soon 
ceases owing to the perirenal compression. 

D. Rupture of the fibrous capsule -f- parenchymal rupture into 
pelvis. A relatively large perirenal extravasation and lesion 
of the pelvis. 

E. Rupture of the parenchyma into the pelvis without rupture 
of the capsule. 

E. Mildest. Parenchymal rupture without rupture of capsule. ' 

G. Total separation of the -renal stilus. Life-threatening. 

H. Separation of the ureter. 
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Fig. 8. 


In the present cases the rupture of the male patient must be 
considered to belong to type D, and the rupture of the female 
patient, to type C + a small rupture of the calix. 

The symptoms of the subcutaneous renal rupture are well 
known, wherefore a further description will not be entered upon 
in the present paper. 

The intravenous urography and the retrograde pyelography are 
obviously of value for the diagnosis. It should, however, be borne 
in mind that the intravenous urography is of little value when the 
patient is in a condition of shock, as pointed out by inter alia 
Ljtjnggren (1936) and Cannon (1946). In a condition of shock 
one is reduced to scout films, which sometimes, as in case I, may 
afford information on perirenal infiltration of fluid, which may be 
helpful if the remainder of the symptoms is vague. Retrograde 
pyelography may obviously carry some risk, as it may introduce 
an infection. The fear of this, however, must be considered greatly 
exaggerated, as stressed by Boeminghaus (1943), Ljunggrbn 
(1936) and others. This latter author is of the opinion that intra- 
venous urography should be carried out as soon as the patient 
has recovered from the shock, as this examination eventually may 
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exclude a renal rupture. Turtliermore, urograpliy gives valuable 
information relevant to the function of the eventually injured 
kidney and also, which is of great importance, there is obtained 
a clear impression of the secretory capacity of the uninjured kid- 
ney. If there, after repeated intravenous urographies, is not ob- 
served any secretion on the injured side, one should, according 
to Ljunggren, resort to retrograde pyelography as a valuable 
complement, and the therapeutic management of the case should 
be planned accordingly. As appears from, inter alia, the present 
study, intravenous urography affords excellent opportunities of 
following the healing of the renal lesion. 

As soon as the urinary secretion is functioning one can easily 
form an opinion of the extent of the injury and to what extent 
it is comphcated by renal pelvis- and capsule perforation(s). If 
there is no secretion at all after some lapse of time, the conclusion 
drawn obviously is that a grave parenchymal lesion is present. 
Coe (1936) considered this impairment of function due to coagula 
in the renal pelvis, this condition giving rise to such a heavy 
retrograde pressure, that the secretion is suspended. 

At examination a week or so after the trauma there may be re- 
vealed a greater or lesser wound cavity, filled with contrast me- 
dium; the contrast fluid forms an irregular depot, commonly 
largest at the border between the parenchyma and the pelvis. 
Erom this cavity are filled fissures which at times obtain to the 
renal capsule. At rupture of the capsule, the contrast fluid flows 
out to the surroundings of the kidney, hereby constituting a more 
or less connective “shell”. The wound cavity gradually decreases 
in size. The margins become smoother and more distinct. The 
calices in the periphery of the rupture are regenerated. 

In a later stage are observed signs of shrinking of the scar, 
partly general and partly local. Segments of the fractured renal 
pelvis approach each other. In calyx ruptures deformations and 
changes of size commonly ensue. 

Opinions are divided as to whether the management should be 
conservative or radical. It appears, however, from reports in the 
literature, that one may follow a conservative treatment even in 
quite extensive ruptures. This question, to a certain extent, falls 
beyond the scope of the present paper, wherefore the reader is re- 
ferred to the studies of Puhl, Boeminghatjs, Ljunggren, Col- 
ston and Baker, Smith, Stirling and others. Among the surgical 
sequels to the subcutaneous renal ruptures should be mentioned: 
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calcified blood cysts with reduced renal function following rupture 
of type C, and cicatricial healing of pelvis with hydronephrosis as 
a sequel to ruptures of types D, E and H (Colston and Baker 
1937). Hansen found posttraumatic hydronephrosis in 10 per 
cent of the cases in his series. In the literature there are further- 
more described a number of cases with “posttraumatic renal cal- 
culi”. The “nucleus” of the calculus is considered to be a coagulum, 
this has been demonstrated, inter alia, by Dubner (1931), Han- 
sen (1934) and Colston and Baker (1937). 

A specific sequel, which in regard to the prognosis is not of 
the same importance as those mentioned above, is the post-trau- 
matic nephritis or nephrosis, as it also has been termed (Kirschner- 
Nordmann 1925). Already in 1840 Bayer described a “Nephrite 
traumatique” without, however, differentiating between this and 
other nephritides. Subsequently, around 1900 there followed sev- 
eral reports by Stern and others. Stern described the concept 
as “patients, who up to one year after the lesion have albumin, 
white and red cells and occasional granular casts in the urine, 
without showing other signs of nephritis”. Stern therefore con- 
sidered that the condition should be regarded as a focal aseptic 
interstitial nephritis. Curschmann in 1902 presented a survey of 
this particular problem, in which he also used the term: interstitial 
nephritis. A detailed study was published by Koch 1931, in which 
he, inter alia, established that the renal lesion is unilateral, that 
the albuminuria and the hematuria are transient, disappearing in 
connection with the healing of the lesion. Koch further reported 
that it has never been proved that an acute diffuse glomerulo- 
nephritis has occurred in connection with trauma. In agi’eement 
with the animal experiments of Kuster (1896) and Orth (1905), 
among others, it has been seen that an injury of the kidney leads 
to focal changes that become necrotic and heal with interstitial 
scarification, to which are contributory, inter alia, the white cells 
and the secretion of albumin (as in common wound healing). No 
histological proofs whatsoever were found for general diffuse acute 
glomerulonephritis, nor has any rise of blood pressure, as seen in 
glomerulonephritis, been established. Corry (1946) published 5 
cases of subcutaneous rupture of the kidney in which he established 
an early rise of blood pressure, lasting only a couple of days. He 
considers this of importance only in that he, by the rise of blood 
pressure, believes it feasible to exclude other visceral ruptures, 
such as, by way of example, rupture of the spleen; he does not. 






Fig. 6. 


ous Renal Rupture. 
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however, offer a definite explanation of the, cause of the rise of 
blood pressure. ' 

The at least microscopic hematuria, which in most cases ac- 
companies the renal ruptures, is unilateral, which was established 
by cystoscopy by Koch (1931), among others, Neither have any 
true nephritic edemas been demonstrated. Most of the cases 
hospitalized with edema have rather showed the picture of a 
“nephrosis”, in which there, in no instance has been question of 
primary renal lesions, but of more complicated injuries, especially 
fractures of the long bones, injuries of the spine and of the cord, 
extensive contusions, Avidespread burns, “crush-injury”. In these 
conditions there has been established a more or less grave destruc- 
tion of the kidney tubules, with rather large quantities of albumin, 
myoglobinuria, hemoglobinuria, red and white cells and granular 
casts in the sediment. This typical picture has, by Volhakd, inter 
alia, been considered due to an auto-intoxication owing to decom- 
posed native albumin. In these cases the kidneys show a histolog- 
ical picture identical with that described inter alia by Mallory 
in 1947. This author terms the condition “lower nephron neph- 
rosis”, which implies that the tubules as well as the stroma of 
the kidney are the site of degenerative changes, while the glomeruli 
always are intact. Mallory states the cause to be a combined ac- 
tion of the precipitation of pigment, allergic factors, ischemia and 
eventually auto-intoxication due to the destruction of albumin. 
The primary anuria or ohguria often established at renal ruptures 
may be due to the shock, even although a purely reflex traumatic 
hematuria may be the cause. 

Hansen (1934) pubhshed a series of 45 surviving patients with 
ruptures of the kidney. Among these he found 5 cases of traumatic 
nephritis, which began on the third to the tenth day after the 
trauma but which disappeared after two to three weeks. He 
believed the condition to be due to a “toxicosis” caused by the 
destruction of tissue in the injured kidney. The recent cases have 
actually shown changes in the urine over a considerably longer 
period and these changes have decreased gradually as the healing 
process has progressed. The question as to whether this albumin- 
uria and abundance of white cells in the urine is an expression of 
a toxicosis or a sign of heahng of the renal lesion must prob- 
ably remain unanswered for the present. Koch, among others, 
has discussed the possibility of a picture of glomerulonephritis, 
appearing after a very long interval, but has not found any def- 
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inite proofs for this. Beretervide (1929) described a case which 
gave rise to a “unilateral” uephro-sclerosis picture (established 
by ureteral catheterization). — Hansen, in liis large series, after 
an adequately protracted period of observation found more or 
less grave pyelonephritic changes in all of the cases, but does not 
consider these changes to have any direct association with the 
traumatic nephritis. Bishberg, in his extensive monography 
quotes a number of the authors mentioned above, without him- 
self taking a position in relation to the problem. 

In summing up, it may be established that the term “traumatic 
nephritis” is generally accepted except by Kirschner-Hordjiann 
who introduced the concept “traumatic nephrosis”. It appears 
from the literature, however, that there is not agreement on the 
nature of the nephritis, although a number of authors consider 
it to be an interstitial aseptic nephritis. The concept interstitial 
nephritis should in view of the focal lesions be considered motiv- 
ated, but the term traumatic nephropathy should perhaps rather 
be adopted, omng to the specific urinary finding with positive 
Heller test and white cells without the presence of bacteria. 

It should be noted that the red cells disappear at an early stage, 
while the white cells, as well as a positive Heller, may remain for 
several months after the lesion. This is not exactly what one 
would expect in a nephritis and the reflection lies close at hand 
that this finding might be the expression of a progressing heaUng 
process, in principle reminiscent of a common wound heahng. It 
is also of importance to inquire for trauma in the anamnesis, in 
the presence of albumin and white cells in the urine. The absence 
of bacteria may in a number of cases easily give rise to a suspicion 
of urogenital tuberculosis, as appears from the X-rays of the fe- 
male patient. The changes of the renal pelvis together with the cal- 
cium precipitates projected over the kidney constitute a picture 
deceptively similar to a renal tuberculosis, but the changes with 
a traumatic genesis are generally reversible, this being established 
by subsequent roentgenograms (cf. Scheel 1918). 

Summary. 

In connection with two cases of subcutaneous unilateral rupture 
of the kidney, the authors present a short survey of this injury 
and its sequels, especially the so-called traumatic nephritis. The 
course of healing has, in both of the cases presented, run entirely 
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parallel with the roentgenologically established healing process, 
as appears from a number of intravenous urograms. — The pos- 
sibility of mistaking the condition for urogenital tuberculosis is 
also mentioned. 
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From the Biochemical Institute of the Copenhagen University. 


Dicoiiiiiarol in Experimental Throinl)osis. 

By 

KNUD F. JANSEN and ERIK TAGE-HANSEN. 


Numerous clinical reports on tlie treatment of venous thrombosis 
tvitb anticoagulants, tell of successful results in shortening the 
course of the disease and in decreasing the frequency of embolic 
complications. Hou'ever, owing to the difficulty of havung a con- 
trol series comparable in every tvay with the treated cases, there 
must still be some doubt as to whether or not the favorable results 
are in fact due to the use of anticoagulants. Too often during the 
long period which elapses, while one is collecting sufficient clinical 
material, the treatment of these cases undergoes considerable 
modification. 

The purpose of this rejjort is to investigate the effect of the 
anticoagulant Dicoumarol, not in the human subject, but in the 
experimental animal where a strictly comparable control group 
can more readily be studied. 

A lesion of the intima of the vessel is generally considered to 
be the first stage in the thrombotic process. This may be caused 
by anoxia or by inflammation combined with more or less alter- 
ation in the clotting mechanism of the blood. An artificial venous 
thrombus may be produced experimentally by chemical agents 
as silver nitrate (Yatsushiko) or ferric chloride (Hunziker). 
Sclerosing agents such as used in the treatment of varicose veins 
have also been used to induce thrombosis in animal experiments. 
Bingham, Meyer and Pohle (1911) used the last technique in 
dogs and demonstrated a delay in thrombus formation during 
treatment with Dicoumarol. Short periods (minutes, hours) how- 
ever are most commonly used for the experiments. In our experi- 
ments it was thought better to extend the period of observation 
to a matter of days or even of weeks. 
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For tlie experiments Fere described rabbits varying in weight 
from 2 to 2^2 kilograms have been used. Under ether anesthesia 
the abdominal cavity is opened and the inferior vena cava is iso- 
lated below the renal veins. About 1 cm of the vein is treated 
with crystalline silver nitrate. A marked constriction of the vessel 
takes place. The vein is then covered by a peritoneal flap, and 
the abdominal wall closed. 

Experimental thrombosis has been produced in this way in 
two groups of rabbits. They were subsequently treated in exactly 
the same way, except that in the second group only was Dicou- 
marol administered. 

1. Experimental Thrombosis, no Dicoumarol. 

This group comprises 14 rabbits in which thrombosis was pro- 
duced by the technique described. All the animals were killed on 
the third day after operation except 3, which died on the third or 
fourth day from bleeding into the abdominal cavity or from edema 
of the lungs. Autopsy revealed in all the animals, in the treated 
area of the vein a fixed massive thrombus filling and distending 
the vein for a length varying from 1.5 to 2.5 cm. There was also 
found a secondary thrombus in the inferior vena cava below the 
treated area extending into the iliac veins. This latter thrombus 
was not adherent to the walls of the vein nor did it obliterate the 
lumen completely. The histological picture was identical with 
that of spontaneous venous thrombus. The silver nitrate in 
addition produced a marked aseptic inflammation followed by 
necrosis. 

All the 14 rabbits in the control group demonstrated thus a 
massive thrombus in the inferior vena cava. 

2. Experimental Thrombus Treated by Dicoumarol. 

In this group the thrombus was produced in the same way, 
but Dicoumarol was giyen. The absence or the disappearance of 
a thrombus in this group is thus a certain indication of the effect 
of the administration of Dicoumarol. 

The Dicoumarol was applied in doses, which in gm per Ideo- 
gram pretty well correspond to those used in patients (0.5 — 1 eg 
per kilo). The prothrombin level was determined in blood samples 
from the ear veins by the Quick method modified by Larsen & 
Plum. The effect on the prothrombin time was generally more 
marked than is seen clinically. The well-known individual variation 
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Table 1. Group 2 a. 

Loiu 'prothrombin level at the time of operation, which was carried out 
on the 4th day of treatment. 


Days 

1 

2 

3 

4 

5 

6 

7 

8 

Animal no 

Protlirombin time (in secs) 

177 


16 

49 

IGO 

dead 




182 



20 

46 

200 

dead 



184 



19 

45 

77 

deed 



188 



20 

40 



1,000 









(killed) 


191 

20 



77 

dead 




192 

19 


92 

70 

dead 




193 

19 


72 

35 

29 

62 

288 

(118 killed) 


in response to Dicouinarol was also observed. In a few cases 
vitamin K was required to limit tbe Dicoumarol effect. 

Tbe experiments in this group were varied in tbe following way. 
In tbe earber cases tbe prothrombin time was prolonged by Dicou- 
marol before tbe operations as a prophylactic measure (group 2 a). 
In tbe later cases (group 2 b) tbe Dicoumarol was given only after 
the operation. In these oases there was presumably a thrombosis 
present at tbe beginning of tbe treatment, so in these cases tbe 
therapeutic value of tbe drug was studied. 

In group 2 a (table 1) most of tbe animals died on tbe first 
or tbe second postoperative day from bleeding into tbe abdominal 
cavity. In no case at autopsy was found any extensive thrombus 
in tbe caval or in tbe iliac veins. Only in area treated with silver 
nitrate there was found a small thrombus adhering to tbe wall, 
but only partially obliterating tbe lumen. Tbe diminished coagul- 
ability of tbe blood prevents in this group tbe growth of tbe 
thrombus. At tbe same time however it leads to tbe death of tbe 
animals from uncontrollable bleeding. Tbe period of survival 
was, as a result, not so long as in tbe control group. 

Tbe experiments were therefore continued in group 2 b, in 
which tbe decrease in prothrombin level occurred shortly after tbe 
operation. 

In this group (table 2} in one rabbit only (No 198) there was 
found a thrombus extending into tbe distal part of tbe vein. In 
all tbe other cases tbe thrombus was limited to tbe treated area 
and was not completely occluding tbe lumen. In tbe cases in which 
death did not occur soon, tbe thrombus was in a state of orga- 
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Table 2. Group 2 b. 

Prothrombin level normal on the day of operation {2nd day) but low 

on the following day. 


Days 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Animal no 

) 

Protlirombin time (secs) 

185 

20 

30 

dead 








186 

18 

28 

98 

1,200 











(killed) 







187 

19 

27 


(killed) 







11 

19 

25 

70 

dead 







12 

20 

20 

40 

dead 







13 

18 

24 

80 

dead 







14 

20 

25 

dead 







/ 

15 

20 

24 

70 

270 

180 











(kiUed) 






190 


20 

30 


960 

2400 

60 

54 

21 

20 (killed) 

195 


20 

67 


102 

280 

25 

95 

20 

34 (killed) 

196 


21 

60 

47 

70 

40 

24 

630 

31 

33 (kiUed) 

197 


19 

42 

180 

1,320 


35 

22 

1200 

25 (killed) 

198 


20 

39 


50 

31 

20 

50 

19 

25 (killed) 


nisation with recanalisation. In 2 animals (]Sro:s 196 and 197) 
it was impossible even by microscopy to find any trace of throm- 
bus in the lumen, yet the usual reaction in the vein wall had 
followed the silver nitrate treatment. 

The results reported demonstrate that under the experimental 
conditions described, the growth of a thrombus can undoubtedly 
be limited by the use of the anticoagulant Dicoumarol. It is 
unlikely that Dicoumarol could prevent the initiation of thrombus 
ormation which at the outset consists of no more than agglutina- 
tion of the plates without any real coagulation process. Dicou- 
m^ol has no effect whatsoever on agglutination of the platelets. 

+bn+ ® can be drawn from these experiments, is 

that Dicoumarol by means of its anticoagulative effect is a potent 
remedy m the prevention of secondary thrombosis even if it is 
not capable of arresting thrombus formation at the outset. 


oummary. 


produced 

iocali^lammation m the operation area and an extensive coaeula 
tion thrombus in the caval yein and frequently inXILc tlt: 
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In a second group Dicoumarol was given before and after the 
operation and in a third group Dicoumarol was given from the 
time of operation. In neither of the Dicoumarol treated groups 
any coagulation thrombus was observed in the caval or iliac veins. 
Only in the area treated with silver nitrate a limited thrombus 
occurred in connection mth the chemical inflammation and in 
some animals was even that thrombus absent. The results de- 
monstrate a thrombus-inhibiting action of Dicoumarol under the 
conditions described. 

(The work has been carried out vuth support from P. Carl 
Petersen’s Foundation.) 
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UreteroTesicostomy as a Treatinent of Congenital 
Stenosis of tlie Lon er Part of the Ureter. 

By 

HARALD ABRAHAMSEN. 


Attention lias long been focussed on the patbo-anatomical 
changes which, may occur at the site of junction between pelvis 
and ureter. The author needs only mention aberrant vessels, sten- 
oses, valve formations and abnormal site of junction between ur- 
eter and pelvis. A rich literature is found on these conditions, and 
we know the measures to be taken to amend them, i. e. con- 
servative operations, which make it possible to save the kidney. 

Anomalies of the lower part of the ureter, on the other hand, 
have been rather neglected so far. Yet stenoses are perhaps more 
frequent here than in the upper part, but they are often diagnosed 
so late that the patient is either moribund on admission or has 
developed complications so severe that a conservative operation 
preserving the kidney is impossible. To quote an example, Kretsch- 
mer, in 1933, collected 16 cases of children ivith obstructed 
flow from the ureter into the bladder. Nine of these cases were 
infants under the age of 7. All died on or shortly after admission, 
and in most of the cases the condition had not been diagnosed. 

In Department D of the Bispebjerg Hospital we saw 14 cases 
of stenoses in the lower part of the ureter between the spring of 
1938 and the autumn of 1948. 6 of these cases were right-sided (in 
2 only one kidney), and 6 left-sided (in 1 only one kidney), while 
2 were bilateral. 

The author shall mention first the patho-anatomical changes 
found during the operation, which proved to be practically iden- 
tical in all cases. The dilated ureter generally goes with the peri- 

11 — 490993. Acta chir. Scandinav. Vol. XCVIII. 
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toneum when the latter is pushed aside during the operation. The 
ureter may then bear a strildng resemblance to a small intestine. 
It often presents peristalsis after having been detached. The dia- 
meter of the upper part of the ureter is now found to vary, being, 
however, most often that of a finger. The wall is somewhat thick- 
ened. By detaching the lower part of the ureter we find the most 
distal portion to be embedded in fibrous, sclerosed tissue. After 
removal of this tissue 3 or 4 cm of the ureter appears as a cord 
the thickness of a knitting needle. The transition from the 
dilated to the stenosed portion may be either abrupt or gradual. 
In the latter cases the ureter gets a more conical appearance. The 
inferior portion feels firm and thick-walled, and only a thin bou- 
gie (No. 7) can pass through the lumen. However, in two cases the 
ureter was seen to be dilated right down to the bladder. The sten- 
osis proved in these cases to be intramural. Here, too, the author 
could pass only bougie No. 7 down through the lumen. — Thus, 
in 12 of the 14 cases we found a marked stricture of the ureter, 
after the inferior portion of the latter had been dissected free. But 
in addition we found in 7 of these 12 cases a cord proceeding 
from the apex of the bladder, at first embedded in the upper 
lateral side of the bladder, then lying free beside it, and finally 
bending ■ — almost at a right angle — down and outwards. Like 
a hook it constricted the stenosed part, from where it continued 
its course down to the hypogastric vessels. While dissecting free 
the lower part of the ureter we always had an impression that this 
cord compressed the ureter, thus being possibly the proper cause 
of the stenosis. That this cord must originate from a vessel existing 
in foetal life was further borne out by the fact that pulsation 
could be felt in 6 cases. Most likely it was a persisting umbilical 
artery. In still another case did we find such a vascular cord, 
which, however, caused no compression. It was in one of the cases 
with intramural stenosis. 

The intravenous 'pyelograms show considerable dilatation of pel- 
vis and ureter. Since in each case of hydronephrosis and hydro- 
ureter we must try to make an aetiological diagnosis in order 
possibly to submit the patient to causal treatment, it is of great 
importance to have the ureter examined in its entire length. The 
ureter is as a rule 2 to 3 cm broad as far as a few centimeters from 
the bladder, when it narrows down to a thin tube of a smaller caliber 
than that of a normal ureter. (Fig. 1.) This narrowing is not always 
seen in the intraven. pyelogram, because the shadow of the bladder 
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may conceal tMs portion, but is always plainly visible by direct 
pyelography. In some cases the transition to the dilated portion 
is here seen to be abrupt, while in other cases it is more conical. 
This is a finding of importance for the diagnosis, for it proves at 
once that we have to do with a stenosis and not ivith “megalo- 
ureter”. Gystoscofy was done in all cases, except in those of the 
2 infants under 12 months of age. No changes were demonstrated 
at the opening of the ureter into the bladder. In addition it may 
be noted that X-ray examination in 2 cases revealed calculi in 
the ureter. In one of these we removed 9 calculi, from pea- to 
hazel-nut-sized, and in the other one calculus. 

Symptomatology. 

Cohc is not a predominant symptom at the first stage of the 
disease; neither is the pain always characteristic and well-defined. 
In many cases the patients feel only a dull sensation or constant 
and vague aches and pains, often referred to the lower part of 
the abdomen. The disease is frequently mistakenly diagnosed as 
appendicitis and appendicectomy done. This vague symptom- 
complex often prevails as long as the urine is sterile, and at this 
stage attacks of colic are rare. As soon as infection occurs the 
symptoms become accentuated in various ways. Colic on the af- 
fected side is now a frequent symptom, and the pains irradiate 
characteristically downwards towards the bladder. These attacks 
are often associated with frequency and urgency of micturition, 
as well as with fever and pyuria, effecting the general condition. 
We must not forget, however, that in some cases there are found 
no symptoms whatever, while in others pyuria may be the only 
symptom present. A number of the children of the present series 
had, after a long symptom-free period, presented intermittent 
pyuria, now and then attended by a rise in temperature, but never 
by colic. These cases had been diagnosed as pyelitis. The pyuria 
having often disappeared after confinement to bed and treatment 
with antiseptics, the parents and the therapists had left it at that, 
until the cases recurred again and again, or attacks of colic or 
temperature rises supervened, so that hospitalisation became nec- 
essary. One patient, a woman aged 25, developed pyuria during 
her first pregnancy. The pyuria vanished after parturition, but 
recurred during her next pregnancy, this time attended by fever. 
The condition having now become stationary, she was admitted 
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for furtlier examination, wliicli disclosed the stenosis. Another pa- 
tient had been feeling well till the age of 20, when she developed 
pyuria in connexion with angina. The condition being later com- 
plicated by pains and a rise in temperature, she was admitted to 
hospital. These instances give occasion to point out that pyuria, 
in particular the recurrent form, should always prompt one to 
thorough urinary tract examinations. Use should be made here of 
the special urological aids, notably excretory and retrograde pyelo- 
graphy, which have made it possible to demonstrate this anomaly 
before irreparable damage has been done to the kidney. 

As is well-known, the stenoses in the ureter are generally situ- 
ated just below the pelvis, close to the bladder or in the wall of 
the latter, in other words at the sites of the physiological con- 
tractions. The stenosis in the inferior part of the ureter may be due 
to an inflammation arising from a lesion in the adnexa, as pointed 
out particularly in American literature, where various writers 
(HuifNEE, Livbemoee, Geeen, Eisexdeath, Bottomley) men- 
tion these complications. Cancer of the uterus or a trauma fol- 
lowing operation, notably Wertheim’s operation for cancer of the 
uterus, may likewise be the cause. Finally we have the congenital 
stenosis, where the lower part of the ureter is found embedded in 
fibrous tissue, and often further compressed by a cord or vessel 
persisting from foetal life. This stenosis is generally overlooked, 
because the details can be elucidated only by careful dissection 
during the operations. It is impossible to explain the causative 
relation between cord formation, fibrous tissue formation and 
stenosis. During the operations we had an impression, as stated 
above, that the cord formation plays an essential part. It is less 
likely that a chronic inflammation should occur in such a limited 
area without signs of a previous inflammation in this place being 
demonstrable in the past history. 

How are we then to treat this anomaly? While the stenosis of 
inflammatory origin seen in adults is treated conservatively — 
bougie treatment giving good results (Hunnee) — it is necessary 
to adopt another method in the treatment of this form of stenosis, 
which is fibrotic and sclerosed. Treatment with bougies can be 
expected to produce no more than a transitory effect, with fairly 
prompt recurrence of the stenosis. Another point of importance 
is the age of the patient. This stenosis being most often diagnosed 
at a fairly young age, it would be very difficult to carry through 
a treatment consisting in repeatedly passing graduated bougies 



URETBROVESICOSTOMY AS A TREATMENT OF CONGENITAL STENOSIS. 161 

up thiougli the ureter. The majority of these patients are not 
treated correctly. This is due among others to. the fact that the 
disease often is diagnosed so late that removal of kidney and 
ureter is the only possibility. In other cases the disease is diag- 
nosed as one of congenital “megalo-ureter”, on the analogy of 
megacolon, and it is attempted, through operations on the central 
nervous system, to restore the ureter to its normal dimensions, 
but without success. Only if it is realized, through !X.-ray ex- 
aminations, that it is a /question of a stenosis at the opening tn 
the bladder, and if the diagnosis is made at a fairly early stage, 
when active renal tissue is still left, can the kidney be efficiently 
drained by making an anastomosis between ureter and bladder, 
i. e. by doing ureterovesicostomy. This operation has fallen some- 
what into discredit, since at a meeting of the French Urological 
Society in 1925 Paste au, Marion, Legueu, and others called it 
“une operation dangereuse et sans valeur”, “which always results 
in destruction of the kidney”. Indeed, the operation under dis- 
cussion was not performed for congenital stenosis, but for. the 
purpose of cutting the ureter and implanting the normally cali- 
brated ureter into the bladder. The reason why the author never- 
theless made up his mind to perform this operation was the fol- 
lowing: — in 1938 a boy, aged 4 years, was admitted to this de- 
partment. He had only one kidney, which was in a rather bad 
condition owing to two stenoses of his ureter, one half-way be- 
tween kidney and pelvis and the other one at the ureterovesical 
junction. Consequently kidney and pelvis were dilated, and in 
addition there was infection. The child being likely to die in the 
near future, the author decided on operation. Ureterovesicostomy 
was done at the lower end and a plastic operation performed at 
the site of the upper stricture. At the same time the kidney .was 
mobilized and displaced downwards to avoid tension. The result 
was surprisingly good, the infection subsided and' the patient did 
well in all respects. Repeated follow-up examinations have shown 
sterile urine and the dilated areas have shrunk considerably. He 
lived in good health until 4 years after the operation he died of 
heart disease. His urine was then normal. 

Encouraged by this result the author performed the operation 
15 times (once on both sides) within the following 10 years. Three 
of the patients had only one kidney (in one case the right one was 
absent, and in two the left) and the operation was, therefore, 
here of life-saving importance. In two cases the disease was bilateral. 



162 


HARALB ABRAHAMSEN. 


Affes of the 'patients: 2 were under 12 months, 4 between 1 and 
6 years, 4 between 7 and 11, and finally 4 were 20, 22, 25, and 
40 years of age respectively; a total of 14, of whom thus 10 were 
children betw^een the ages of 11 months and 11 years. 

The procedure was briefly as folloAvs: — Prior to the operation 
the external genitals and the thighs were carefully disinfected and 
covered by sterile towels. Then a sterile Pflaumer’s catheter No. 
10 or a Pflaumer’s ureteral catheter was introduced into the 
bladder, in such a manner that it could be pushed up through 
the bladder and the ureter after the first part of the anastomosis 
had been made. Next the anterior part of the anastomosis was 
completed. In 12 out of the 14 cases the anastomosis was carried 
out like an ordinary side-to-side gastro-enterostomy, and in the 
remaining cases as an end-to-side anastomosis, the cut dilated 
stump being implanted direct into the bladder. Finally a layer 
of fatty tissue was sutured over the anastomosis, and a small 
rubber tube was left behind extending right down to the bladder 
wall. During the following 10 days the pelvis was wmshed out 
daily with a light antiseptic, after which the catheter was re- 
moved. During this period, and possibly a few days more, man- 
dehc acid or sulphathiazole wms administered, and within recent 
years penicillin or streptomycin. In twm of the patients there was 
slight oozing of urine for from 5 to 14 days. These two also pre- 
sented a rise in temperature. The wounds healed up in all cases 
after 2 to 3 weeks from the day of operation. 

In the following the case histories of the 14 patients treated 
in the Department within the past 10 years will be rendered 
in brief. 

No. 1. Boy, aged 4 years. In hospital 1938. Left. Symp- 

toms: pyuria, fever, and later pain in the left side. Urine: many leuko- 
cytes and growth of coli. Intraven. pyelogram: right kidney absent. Left 
side considerable hydronephrosis as well as dilatation of the ureter. 
There is stenosis both at the middle of the ureter and close to the blad- 
der. Findings on operation: stenosis of the meter just above the blad- 
der, and another 8 cm higher up. Plastic operation of the ureter for the 
upper stenosis, and end-to-side ureterovesicostomy for the lower, the 
ureter having been cut just above the stenosis and implanted into the 
bladder. The kidney mobilized downwards to avoid tension at the sites 
of operation. Course: follow-up autumn 1942. Well-being in every 
respect, does well. Urine: crystal clear, normal, no leukocytes, no bac- 
teria. Intraven. pyelogram: Slight distention of the pelvis, unobstructed 
outflow to the bladder. — Some months later he developed severe 
heart attacks and died within a few days. His physician states that the 
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urine was examined then and found to be perfectly normal ( 41/2 years 

No. 2. Girl, aged 9 years. In hospital — “/y 1938. Right. Sym'p- 
toms-\&s been suffering from nocturnal enuresis and pyuria for several 
years. Urine: an abundance of leukocytes and growth of coli. Iniraven. 
'pyelogroni: pronounced dilatation of right ureter and renal pelvi^ 
Fiudiugs ou o'pGTcitioui riglit ureter tlie tliickuess of a finger. A coid 
proceeds from the apex of the bladder, at first embedded in the latter, 
but then running free along the side of the bladder, finally to turn 
at a right angle and pass hook-like round the ureter. — The lower 
part of the ureter dissected free and proved to be thin like a knitting 
needle along 3 to 4 cm. Side-to-side ureterovesicostomy. Course: follow- 
up 1948. Urine: crystal clear. No pain, no dysuria, does well, no 
bacteria, no enuresis. Intraven. pyelogram: Shght dilatation of right 
ureter and right pelvis. Good outflow. Cystoscopy: the new ostium lies 
on the same ''meridian” as the old one, is about twice as big as the left 
one, not drawn up to a level with the surrounding vesical wall. We can 
look some way into the ureter and see the walls contract, so that a 
peristaltic wave passes down to the ostium, sending clear urine into the 
bladder (10 years after the operation). 

No. 3. Woman, aged 25. In hospital ^“/o — 1938. Right. Symptoms: 
pains in right loin and right iliac fossa of several years’ duration. Urine: 
normal. Cystoscopy: right ureteral orifice normal, no orifice on the left 
side. Intraven. pyelogram: pronounced hydronephrosis and dilatation of 
the right ureter with conical tapering of the lower portion. Lejt kidney 
absent. Findings on operation: right ureter the thickness of a finger; 
the distal 3 to 4 cm embedded in fibrous tissue, dissected free, the thick- 
ness of a knitting needle. End-to-side ureterovesicostomy. The ureter 
implanted into the bladder. Course: follow-up 1948. Feels well and 
is physically fairly strong; gives lessons 5 hours daily and looks after 
her own house. Urine: sterile without formed elements. Intraven. pyelo- 
gram: no dilatation, good excretion, good outflow (10 years after the 
operation). (Fig. no. 2 and 3.) 


No. 4. Boy, aged 8 years. In hospital "/a— “/s 1938. Left. Symptoms: 
pyuria and pain in the left side of several years’ duration. Urine: 
numerous leukocytes, growth of coli. Cystoscopy : bladder normal. In- 
traven. pyelogram: considerable dilatation of left ureter and left pelvis; 
calculus in the ureter. Findings on operation: ureter the thickness of a 
thumb, of which the distal 3 cm embedded in firm, fibrous tissue. A 
cord proceeding from the apex of the bladder winds across this tissue. 
It passes along the bladder and then turns away from it at a right angle, 
ike a hook round the ureter. Side-to-side ureterovesicostomy. Course: 
follow-up Va 1942. Cystoscopy: the left ureter acts, looks like a cod’s 
mouth, which opens and closes. Intraven. pyelogram: still some dilata- 
tion of ureter and pelys. 1946 intraven. pyelogram: dilatation reduced. 
Urine: normal.^ In 1948 the patient was operated on for ileus. Urine: 
normal.^ No pain in the left side. Died of paralytic ileus. Post-mortem 
tion)*^^' dilatation of ureter and pelvis (10 years after the opera- 
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No. 5. Boy, aged 11 montlis. In hospital Vs — "Vs 1939. Left. Stjmp- 
totns: attacks of fever attended by vomiting and diarrhoea of a few 
months! duration. Urine: many leukocytes and growth of coli. hHraven. 
pijelogram: right side normal, left side considerable dilatation of ureter 
and pelvis. Ureter tapering conically towards the bladder. Findings on 
operation: ureter the thiclmess of a finger, distal 2 or 3 cm embedded 
in fibrous tissue, dissected free. A cord is found from the apex of the 
bladder lying along its side, from where it passes round the lower por- 
tion of the ureter like a hook and makes for the hypogastric vessels. 
Abrupt transition from the dilated to the constricted portion of the 
ureter. Side-to-side urelerovesicostomy. Course: follow-up ^Vii 1948. 
Feehng well, no pain nor dysuria. Urine: clear, containing no formed 
elements. Intraven. ptjdogram: on the left side prompt excretion, calices 
slightly dilated, somewhat greater dilatation of pelvis and ureter (9V4 
years after the operation). 

No. 6. Woman, aged 22. In hospital Vn 1939 — 1940. Right. Symp- 
toms: well till her first pregnancy, during which pyelitis, cold shivers, 
temp. 40° C. The attacks subsided and disappeared after parturition. 
During her next pregnancy again pyehtis, which persisted. She now 
got attacks of colic and intermittent rises in temperature. Urine: on 
admission many leukocytes and growth of cob. Intraven. pyelogram: 
pronounced dilatation of right pelvis and ureter. Betrograde pyelo- 
graphy: about 3 cm of the prevesical portion of the ureter is seen as a 
contrast streak the thickness of a knitting needle, while the rest is 
markedly dilated. Findings on operation: the distal few centimeters of 
the ureter embedded in tightening fibrous tissue, dissected free. No 
cord demonstrable. Side-to-side %irelerovesicostomy. The condition im- 
proved, but not quite good. As she continued to have pain over her 
loins and her urine could not be made normal, and, moreover, the 
hydronephrosis seemed to increase in severity, nephrectomy and ureter- 
ectomy were done Nov. 20, 1942. Kidney small, of foetal appearance: 
9 X 5 X 20 cm, irregular with minor lobes and grooves. It is a case 
of pyelonephritic atrophic kidney. The parenchyma less than 5 mm 
thick in some places and in others of almost normal thickness. PelUs 
the size of a hen’s egg. Mucous membrane smooth and reflecting, no 
ulcerations. Ureter scarcely the thickness of a little finger. Superiorly 
considerable winding of the ureter, which has an upivards turned valve. 
The entire ureteral wall much thickened. 

. No. 7. Girl, aged 5 years. In hospital "Vio — Vn ^939 and V 12 — ‘V 12 
1940. Left. Symptoms: "gastric pain” and pyuria of some years’ duration. 
Urine: growth of coli. Intraven. pyelogram: pronounced dilatation of 
pelvis and ureter till 2 cm from the bladder, where the ureter tapers 
conically. Cystoscopy: normal conditions. Findings on operation: ureter 
the thickness of a httle finger. 2 vessels (pulsation) pass from the apex 
of the bladder down along its side and turn like a hook round the 
lower portion of the ureter, attended by fibrous cords. Ureter dissected 
free. No anastomosis %oas made, because the stenosis did not seem par- 
ticularly pronounced, and the compression seemed to be due' chiefly 
to the vessels. Course: the urine became normal, the attacks subsided. 
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but soon after the patient developed pain and pyuria, wMcli persisted. 
Hence nephrectomy and ureterectomy were done Dec. 6, 194:0. bear 
formation over the lower 10 cm of tbe ureter, so that no anastomosis 
could be made. Eenal parenchyma normal to look at. Pelvis slightly 
distended. Ureter dilated in its entire course as far as the point of 
cutting close to the bladder, where it is extremely narrow with a small 
lumen and with cicatricial, very thick tissue. The rest of the ureter 
likewise has markedly thickened wall, which, however, is not due to 
cicatricial tissue, but' is to be regarded as a pronounced hypertrophy of 
the muscles. Only at the inlet to the pelvis do we find a wall correspond- 
ing to the age. Microscopy: 1) Section from the upper portion slight 
fibrous thickening of the proper coat, moderate round-cell infiltration, 
muscles somewhat hypertrophic. 2) Prom the central portion: moderate 
round-cell infiltration, muscles more hypertrophic than in the proximal 
portion. 3) From the lower portion (the stricture): moderate round- 
cell infiltration. The proper coat presents considerable fibrous thicken- 
ing. Furthermore there is seen very pronounced hypertrophy of the 
interstitial connective tissue of the muscular coat, and the muscle bun- 
dles are hypertrophic and more irregularly arranged than further proxi- 
mally. Mucous membrane normal throughout. 

No. 8. Girl, aged 11 years. In hospital -“/a — “Vs 194:1. Bilateral 
stenosis. Symptoms: repeated attacks of pyelitis and temperature rise 
since the age of 12 months. Several times treated in hospital for pyelitis, 
after which improvement, but soon relapse. Cystoscopy: Normal con- 
ditions. Ureteral ostia normal with normal, rhythmic action, normally 
situated, no signs of ureterocele. Intraven. pyelogram: greatly dilated 
ureter and hydronephrosis on the left side, less so on the right side. 
Findings on operation: left ureter the thickness of a thumb. Pulsating 
cord from the apex of the bladder, at first embedded in the wall and 
then lying free along the bladder, from where it turns at a right angle 
hook-like round the ureter to pass further down to the hypogastric ves- 
sels. The lower end of the ureter dissected free, the thickness of a knit- 
ting needle. Side-to~side ilreterovesicostomy. 1 month later operation on 
the right side. Pulsating cord like on the left side. Conditions analogous 
to those of the left side, but the fibrous changes less pronounced. The 
vessel was ligated, and we had the impression of having removed the 
factor obstructing the outflow. Hence ^ve made no anastomosis. Course: 
10 low-up V/ii 194:8. No sick-days since the operation, no lumbar 
pams. _ Urine: quite clear without leukocytes' [FL years after the 
operation).' ^ /w 

No. 9. Woman, aged 20. In hospital "“V»— '"’/n 1941. Right. Symp- 
toms: repeated attacks of pyehtis since the age of 8 years, but 4tli- 
out temperature rises. 2 days before admission cold shivers, fever, 
pyuria, pains in the right side; growth of coli. Cystoscopy: Normal con- 
ditions. Urme from the right kidney leukocytes, gro^h of coli. In- 
raven. pyelogram: large, pelvis. Ureter 2 cm broad, dilated,- seems to 
iiTAf ° +n- 1 ^ bladder, ie/i kidney absent. Findings on operation: 
bl?^' s of a thumb. 3 to 4 cm from its opening into the 

bladder there is found a fibrous cord proceeding from the apex of the 
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bladder and passing across the ureter. It does not seem to compress 
tbe ureter. The ureter dissected free to tbe bladder witbout any stenosis 
being found. Tbe ureter is opened, bougies meet with obstructions in tbe 
very vesical wall; No. 8 passes into tbe bladder (constriction of tbe very 
vesical wall). Side-to-side ureterovesicostomy. Course: follow-up Novem- 
ber 1948. reebng well, no dysuria, general condition good. Urine: con- 
tains a few leukocytes. Intraven. pyelogram: good excretion on tbe 
right side, ureter slightly dilated, no stagnation, only inconsiderable 
dilatation of tbe calices (7 years after tbe operation). 

No. 10. Girl, aged 4 years. In hospital "/s— "Vs 19^3. Left. Symptoms; 
since tbe age of 6 months every month or every two months pyebtis 
with pain, temperature rises to 39 — 40° C, pjmria. Suffers from enuresis. 
Urine: growth of coli. Intraven. pyelogram: left ureter and pelvis con- 
siderably dilated. Inferiorly conical tapering of tbe ureter. Findings on 
operation: ureter tbe tbiclcness of a thumb right down to tbe bladder. 
No cord formation, no stenosis. Tbe ureter is opened. Bougie No. 8 
passes unobstructed into tbe bladder. Side-to-side ureterovesicostomy. 
Course: follow-up December 1948. No pain, no attacks of fever, no dys- 
uria. Does well. No enuresis. Urine: normal. Microscopy no formed 
elements. Intraven. pyelogram: pelvis and calices deformed, ureter slen- 
der, no obstruction. Cystoscopy: Bladder normal (57a years after tbe 
operation). (Fig. no. 4 and 5.) 

No. 11. Woman, aged 40. In hospital - 73 — 1944. Left. Symptoms: 
repeated attacks of pyuria, slight lumbar pain. Urine: growth of coli. 
Cystoscopy: bladder normal. Intraven. pyelogram: bilateral hydroneph- 
rosis. Right side only pelvis distended (aberrant vessels). Left side con- 
siderable hydronephrosis of both calices and pelvis. Ureter 3 cm broad, 
tapers conically towards the opening into the bladder. Findings on 
operation: right side ligation of the aberrant vessels. Left side ureter 
thicker than a thumb; the most distal 3 to 4 cm covered by firm, in- 
filtrated tissue. This portion is dissected free, and the lower 2 or 3 
cm prove to be like a thin knitting needle. Side-to-side ureterovesicos- 
tomy. Course: follow-up November 1948. Feeling well, no pain or at- 
tacks of any kind in the left side, slight right lumbar pain. Urine: 
crystal clear. Intraven. pyelogram: prompt excretion on both sides, 
good filling of the urograms, no dilatations. Right side unobstructed 
outflow to the bladder. Left side slight dilatation of the inferior por- 
tion of the left ureter, but the previously observed large dilatation has 
gone ( 4^/2 years after the operation). 

No. 12. Girl, aged 9 years. In hospital 7 ? — “/t 1945. Right. Symp- 
toms: a year ago colic-like pain in the right flank. Urine: few leuko- 
cytes, no growth. Later pyuria, growth of coli. Cystoscopy: Normal 
bladder, ureteral ostia normal. Intraven. pyelogram: right side: pro- 
nounced hydronephrosis, considerable dilatation of the entire ureter right 
down to the bladder, where the ureter tapers conically. Findings on 
operation: ureter the thickness of a thumb, narrows down funnel-hke 
the last few centimeters above the opening into the bladder. No hook- 
like cord. The meter cut 1 cm from the bladder, and the peripheral 
stump implanted into the bladder. End-to-side ureterovesicostomy. 
Course: Letter from the mother November 1948. There have been no 
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pains or temperature rises since tlie operation. Does well in every re- 
spect. Urine: normal ( 31/4 years after tlie operation). 

No. 13. Boy, aged 6 years. In hospital “-/g — ““/12 1945. Bilateral 
stenosis. Symptoms: intermittent fever and dysuria of several years 
duration, temperature rises to 41° C. Urine: growth, of coll. Treated 
repeatedly with sulfonamide. Intraven. pyelogram: bilateral hydronepn- 
roks, both ureters dilated right down to the bladder, where they taper 
just above tlie opening into tlie bladder. Cystoscopy* bladder normal. 
Findings on operation: right side ureter the thickness of a little finger. 
The distal 3 to 4 cm dissected free, the ureter here the thickness of a 
knitting needle. A pulsating cord proceeding from the apex of the 
bladder passes down along its wail and from there hook-like round this 
part of the ureter. Side-to-side ureterovesieostomy. Course: follow-up 
1948. No cases from the urinary tracts, no pain in the right side, nor in 
the left. No dysuria. Appetite good, does well. Urine: normal; micro- 
scopy no formed elements. Intraven. pyelogram: slight dilatation of 
right ureter and pelvis, more pronounced dilatation of left. We must 
be prepared of signs and symptoms in the left side, in which case he 
must be admitted for operation (3 years after the operation). 

No. 14. Boy, aged 15 months. In hospital Vb — ®/b 1946. Right. Symp- 
toms: since the age of 4 months attacks of fever up to 40° C of a few 
days’ duration with pyuria. Urine: growth of coli. Intraven. pyelogram: 
right hydronephrosis, dilatation of the right ureter, in the lower por- 
tion of which there is seen an accumulation of concrements. Findings on 
operation: right side: ureter the thickness of a finger, a calculus on its 
way up into the kidney, conveyed down, clamp on the ureter. The 
distal 2 cm of the ureter like a knitting needle, embedded in firm, fibrous 
tissue. 9 calculi removed. Next side-to-side ureterovesieostomy. Subse- 
quently one more calculus was demonstrated (overlooked at the former 
operation?) and removed. Course: December 1948 well-being in every 
respect, does well. Urine: few leukocytes. Intraven. pyelogram: slight 
dilatation of pelvis and calices. 

As a supplement mention may be made of a case of uretero- 
vaginal fistula in a woman, aged 48, developed after ant. col- 
porrhaphia, and cured after ureterovesieostomy. 

Woman, aged 48. In hospital “/» 1943. All urine from the 
left side passed through the top of the vagina. As closing of the 
fistula m this place would be extremely difficult, we did suprapubic 
cystotomy, detached the normally cahbrated ureter, and finally per- 
formed implantation inferiorly to the left into the bladder. A few silk 
knotted sutures were made posteriorly between bladder and ureter. 
TtJaumer s catheter No. 9 was passed through the opening in the blad- 
der up into the ureter, after which sutures anteriorly. Healing by first 
intention. Cystoscopy 1 month later the new left ureteral ostium situ- 
ated superiorly the left; opening shghtly bigger than that of a nor- 
mal ostium. Distinct sphmcter-like contractions of the ostium and 
emission of urine into the bladder. Follow-up 1948: no dysuria, 

pyelogram: good excretion and good 
utflow, no dilatation of left ureter or renal pelvis. 
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No. 

. 

Years after 
operation 

Urine 

Intravenous pyelogram 

1 kidney 

1 

4V= 

normal 

no dilatation of the ureter, slight dilata- 
tion of the pelvis 


2 

10 

normal 

slight dilatation of the ureter 

1 kidney 

3 

10 

normal 

no dilatation of the ureter 


4 

10 

normal 

slight dilatation of ureter and pelvis 


5 

9V, 

normal 

some dilatation of ureter and pelvis 


6 



No effect of operation because of valve 
formation higher up in the ureter. 
Hence nephrectomy 1 year later 


7 



No anastomosis made, only lower portion 
of ureter disseeted free. This having no 
effect, nephrectomy was done 

Bilateral 

s 


normal 


1 kidnej' 

9 

7 

normal 

slight dilatation of the ureter 

1 

10 

o'/: 

few leu- 
kocytes 

slight dilatation of ureter and pelvis, 
calices deformed 

1 

11 


normal 

slight dilatation of the ureter inferiorly 


12 

3V= 

normal 

no intraven. pyelogram. No pains, does 
well in every respect 

Bilateral 

13 

3 

normal 

slight dilatation on right side (operated 
on), more pronounced dilatation on left 
side (not operated on) ' 


14 

2‘A- 

few leu- 
kocytes 

slight dilatation of the ureter and calices 


By reviewing case histories we find (see Table) that the nretero- 
vesicostomy had a favourable effect in most of the cases, having 
even no doubt been life-saving in the cases with only one kidney 
left. None of the patients died during or immediately after the 
operation, and subsequent death was in no case due to renal 
changes. The first patient operated on. No. 1, who had only one 
Iddney, and on whom plastic operation and anastomosis were per- 
formed, lived in good health for 4^2 years. Urine then normal. 
He died of heart disease. 

Another patient (No. 4) died 10 years after the operation from 
ileus. On admission to hospital his urine was normal, and there 
were found no symptoms from the kidneys. That the operation 
had been of the greatest importance in this case appeared from 
the post-mortem examination, which revealed only slight dilata- 
tion of ureter and pelvis with good renal parenchyma. 

Nephrectomy was done in 2 of the remaining 12 cases. In one 
of these. No. 6, we found, when ureter and kidney were removed. 
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that in addition to stenosis inferiorly, there was an upwards 
directed valve formation at the middle of the ureter. This com- 
plication was suspected on the first X-ray examination, but could 
not be demonstrated at subsequent examinations. We, therefore, 
confined ourselves to making anastomosis inferiorly, with no effect, 
however, owing to the valve formation. In the case of the other 
patient. No. 7, who had left-sided stenosis, which did not seem 
particularly pronounced and thought to be due mainly to com- 
pression by the vascular cord formations, the author confined 
himself to cutting of the latter without mahing anastomosis. No 
improvement was obtained here. The dilatation and the urinary 
tract infection persisted unchanged. Hence neplirectomy had to 
be done later. This instance shows that it is not sufficient to cut 
free the stenosed area, but that anastomosis must be made as 
well, in order thus to be quite sure of an unobstructed outflow 
from the ureter. The fact that the 12 remaining patients improved 
considerably, and a few even no doubt recovered completely after 
the making of anastomosis is further evidence in favour of this 
theory. — In a few cases a conspicuous effect is seen within a 
short time, the dilatation of ureter and pelvis subsiding rather 
soon, while in other cases the dilatation decreases more slowly. 
In most patients the ureter remains slightly dilated even after 
several years. However, if the opening into the bladder is big, 
and there is no stagnation of urine further up, it seems to play no 
great part that the dilatation has not vanished completely. The 
most important point must be that of removing the infection. Our 
investigations showed the urine to be normal (in 2 cases: a few 
leucocytes) 4 cases 9 — 10 years after the operation, 2 cases 7 years, 
3 cases 4 5^/2 years, 2 cases 3 years, and finally 1 case 2^/0 years 
after the operation. As, moreover, by cystoscopy of a number of 
the patients, we found a satisfactory opening from the ureter to 
the bladder, and as there were found rhythmic contractions of the 
ureteral ostium with emission of urine to the bladder, and finally 
no infection was present at the follow-up in 1948, we may conclude 
that ureterovesicostomy is an appropriate operation for stenosis in 
the inferior portion of the ureter. It must even be supposed to have 
saved the lives of the 3 patients with only one kidney. — It must 
be added, however, that in one case (No. 14), where the author 
ound 9 calculi in the ureter, we unfortunately, during the former 
operation, overlooked one, which must have slipped into the pelvis, 
n t is case the infection did not vanish till we managed * to 
remove the concrement at a subsequent operation. 
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In one case (bilateral) tbe author operated on one side only, with 
a favourable result. There is still a rather pronounced dilatation 
in the other side, and the author has advised the parents to let 
the child be readmitted for anastomosis also on this side.^ 

The series of cases here presented is small, indeed, yet large 
enough to prove that ureterovesicostomy is capable of removing 
the stagnation, and thus of repressing a possible infection and of 
preventing a progressive atrophy. It may even lead to regenera- 
tion of the very renal tissue. 

As a supplement is mentioned a patient with a ureterovaginal 
fistula, cured after ureterovesicostomy. Ureter was here of normal 
dimensions. FoUow-tip: 5 years later showed the ureter and pelvis 
of normal dimensions, and urine normal. 

Summary. 

A description is given of congenital stenosis of the inferior por- 
tion of the ureter. This form of stenosis is no doubt more frequent 
than supposed so far, but the majority of the cases are not diag- 
nosed till a pronounced hydro- or pyonephrosis has developed, or 
the patients die before any kind of therapy has been instituted. 
It is pointed out that the stenosis is demonstrable by X-ray ex- 
amination, either by intraven or by retrograde pyelography, and 
that the stenosed area differentiates this disease from the con- 
genital megalo-ureter. 

The stenosis was in 13 own cases demonstrated by operation. 
The stenosed portion was embedded in fibrous tissue, and a cord 
was often found to lie like a hook around it. This cord proceeded 
from the apex of the bladder, and was in most cases vascular. After 
having dissected free the ureter we found the inferior about 3 cm 
stenosed with a narrow lumen, allowing only bougies Xo. 7 or 8 
to pass through. In 2 cases the stenosis was intramural. Here, too, 
only bougie No. 7 could pass through. 

Ureterovesicostomy is recommended. The stagnation is thereby 
removed; the dilatation of ureter and pelvis disappear completely 
in a few cases, while in others it decreases considerably, and the 
infection, which can now be treated with effect, generally does not 
recur. Finally this operation may even lead to regeneration of the 
renal parenchyma. 

^ This side was operated npon, Jan. 49, and the same conditions were fonnd .as on 
the right side.' Findings on operation: the distal 3 cm. dissected free, a pnlsating 
cord from the bladder passes hook-like round this part of the ureter. Side-to-side 
nret erovesicostomy. 



From the Children’s Clinic, University of Helsinki. 
(Chief: Professor A. Ylppo, M. D.) 


On Duplications of the Alimentary Tract. 

(Two cases.) 

By 

M. SULAMAA and L. O. NYBERG-. 


Among abdominal tumours in children different kinds of me- 
senteric and omentum cysts as well as lymphangiomas are not 
such a rare occurrence. More uncommon are the so-called in- 
testinal duplications.^ The two cases which are to be reported in 
this paper tally with the definition W. E. Ladd and R. E. Gross 
established for intestinal duplications, i, e. 1) to be attached and 
adherent to some part of the alimentary tract, 2) to have a layer 
of smooth musculature, usually in two strata, and 3) to be lined 
internally with an epithelium corresponding to some part of the 
ventricle, the small or large intestine. 

Case 1. (No. 70/48), girl, born 8/4/47, hospitalised at the age of 8 
months, had been in good health before, until her mother, about one 
month before the admission of the patient to the hospital, noticed a 
resistance in the upper part of the abdomen which gradually grew larger. 
There were no other symptoms, aside from the patient ha^’ing been 
restless in her sleep for the last few days. — Examination revealed a 
soft, somewhat movable tumour the size of a man’s fist with a firm 
consistency in the upper part of the abdomen. There was no tender- 
ness, nor any unmistakable fluctuation. The remaining clinical ex- 
amination as well as blood picture, faeces, urine and urography were 
noncontributory. A radiological examination of the intestinal canal 
with a contrast showed a large defect between the colon transversum 
and the ventricle and signs of an irritated condition in the intestine but 
no difficulties of passage. (Fig. 1.) Bearing in mind the possibility of a 
mesenteric cyst, laparotomy was carried out (Sulamaa): a large thick- 

^ The term duplication has only recently come into use in the Anglo-Saxon 
literature and it appears to be better expressive of the ivliole concept and more 
adequate than the name of enterocystoma originally introduced by M. Roth or 
the more usual denominations such as giant diverticula or inclusion cyst. 
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walled cyst was found on the mesocolon between the ventricle and the 
transverse colon. First after ha\dng been punctured and drained of a 
clear but fairly dark secretion, it could be got out from the abdomen. 
It was then possible to detach the whole tumour without any lesion to 
the supply of blood to the corresponding part of the colon. On a surface 
of about 3 times 4. cm the tumour was so closely adhering to the trans- 
verse colon that it had to be peeled off with a diathermy knife, which 
was managed without opening the intestinal lumen. After peritonisa- 
tion the abdomen was carefully closed. Aside from an acute nosocomial 
gastroenteritis, the post-operative course was free from complications. 
At a follow-up the child was found to be well and asymptomatic. 

A microscopic examination of the cyst revealed an innermost layer 
of mucous membrane with a high-prismatic epithehum and a scarce 
lymphatic tissue. This was succeeded by a fairly strong layer of muscular 
fibres, thereafter collagen connective tissue with blood vessels and nerve 
fibres. Over this there was a thick muscular lining and on top of it 
a strong connective tissue layer. On either side of the muscular stratum 
there were groups of ganglion cells typical of the intestinal walls. (Figs. 
2 and 3). 

Case 2. (No. 2803/48), gii-l, admitted to the Children’s CHnic the day 
after birth on 24/8/48 direct from the maternity hospital, owing to an 
abnormally wide and gaping anus. The clinical examination revealed 
nothing of significance, the urine, faeces and blood picture as well as 
the hquor being normal. On examination a fluctuating protrusion the 
size of a thumb tip was seen through the gaping anal orifice back to- 
wards the sacrum which seemed to be affixed to this latter; more to 
the left. Irrigography revealed normal conditions. Owing to difficulties 
of passage the tumour was punctured through the left gluteal region, 
on the sixth day, and an oily transparent fluid was recovered. The anus 
contracted so as to resemble more or less normal conditions. Since the 
tumour grew again causing difficulties in emptying the intestine and 
the bladder, 4 additional punctures were made, withdrawing amounts 
of fluid varying between 15 and 35 com. Its total proteins varied from 
0.514 mg% to 0.113 mg% and the chlorides between 883 mg% and 
708 mg%, there were no bacteria and no fat but some leukocytes, 50 % 
of which were lymphocytes. Since the passage difficulties persisted,^ an 
operation was decided upon notwithstanding the risks and technical 
difficulties in so young an infant, and at the age of 6 weeks an extirpa- 
tion of the tumour was performed through an ineision to the left of the 
sacrum (Sulamaa). Through keeping a finger in the anus the tumour 
could be luxated through the wound after dissection. The tumour was 
found to be the size of a hen’s egg, with a surface of about 3 times 
4 cm closely adhering to the rectum. After having opened the cyst, 
one succeeded in peehng off its mucosa from the rectal wall, after 
which the tumour was excised. The post-operative course was free 
of complications. The child was treated without bandages under a 
heated cradle, and on 14/10/48 the patient could be discharged as free 
from symptoms. At a follow-up examination 21 days after the opera- 
tion nothing abnormal could be found anymore. 






Fig. 4, 


Fig. 5, 
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Macroscopically the inner cyst wall looked like usual intestinal 
mucosa, and microscopically the inner layer was found to be ot a cy- 
lindric epithelium and bordering upon a thin layer of connective tissue. 
On top of this layer a thick muscular stratum was seen, covered by 
a firm layer of connective tissue. (Figs. 4 and 5.) 

D. J. Pachman described in 1939 the 36 cases published until 
then. Yet at least 3 cases have been omitted from his review. 
In fact B. Lonnqvist published such a case in 1907 and in 1926 
A. Gbasbeck described 2 cases of intestinal duplication in Finland. 
The first consisted of an elongated tumour with a thin torquated 
stylus the thickness of a pen, starting from a loop of the small 
intestine. The tumour together with the part of the intestine in- 
volved had penetrated through a hole into the mesenterium, 
causing intense occlusion symptoms. One of Geasbeck’s cases 
was almost exactly similar to the one published by A. Krogius, 
with a tumour in the lowest part of the ileum invaginated into the 
coecum. The second case consisted of a tumour attached about 
30 — 40 cm orally from the coecum in the ileum. The diagnosis 
of intestinal duplication was microscopically verified in all these 
cases. All of them made a recovery subsequent to the extirpation. 

H. D. Cogswell and H. Thompson recently pulilished a case 
of dupMcation of the rectum which was unique in so far as it 
could be characterised both as a cyst and a diverticulum. In 
Packman’s review 27 of the cysts were localised to the coecum 
or in the lowest part of the ileum. Of these patients 11 died be- 
cause of their duplications, whereas 7 succumbed to other irrele- 
vant causes. Ladd and Gross reported in 1947 18 cases of their 
own. Of them 4 were situated in the immediate vicinity of the 
coecum, 5 on the small intestine, 1 in the cavity of the mouth, 
3 on the oesophagus, 1 near the ventricle, 1 at the duodenum, 
1 on the sigmoideum and 1 on the rectum. Not less than 6 of these 
patients died. The prognosis has therefore proved to be serious. 
We have been unable to find any previous case with a localisa- 
tion to the colon transversum similar to our case 1, and a localisa- 
tion to the rectum, as in our case 2, also seems to be fairly un- 
common. 

The symptoms can, as in our first case, only involve a slight 
discomfort and an objectively demonstrable tumour. In addition, 
there are frequently various occlusion or even invagination phenom- 
ena leading to an operation. A correct diagnosis can generally 
only be made at the time of operation. Since intestinal duplica- 

12 — i90993. Acta chir. Scandinau. VqI.XCVIII. 
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tions are generally operated on already at an early -age, this 
disease must be regarded as a typical children’s complaint. The 
oldest patient in the material of M. E. Ladd and K. E. Gross 
was 9, but there is also a description of a patient operated on at 
the age of 62. 

The therapy consists of a careful removal of the duplication, as 
in our cases. Yet it is often technically impossible to do so without 
injury to tbe blood supply of the part of the intestine involved, 
and it then becomes necessary to remove the latter as well. C. E. 
Gardner and 0. Hart had a case of a duodenum duplication, 
which they drained to the duodenum and left the tumour with 
good result. In some cases attempts were made to destroy the 
mucous membrane of the tumour by injecting into it some scle- 
rosing substance. In addition, marsupiahsation has been recurred 
to, when the tumour is attached to the abdominal wall, opened 
through this latter, and plugged vdth a tampon. This method is 
specially recommended by Cogswell and Thompson in such cases 
where the general condition of the patient is poor and for children 
1 to 2 years old. 

W. E. Ladd and E. E. Gross write: “In the majority of cases 
the treatment of choice is resection of the duplication and its 
adjacent gut and the reestabhshment of the intestinal continuity 
by a side-to-side anastomosis.” Because of anatomic peculiarities 
of the duphcation of the stomach and duodenum the resection 
appeared to be rather hazardous and hence was avoided by them. 
In such cases they recommend marsupiahsation or a sufficiently 
extensive drainage into the alimentary tract. In our opinion, a 
surgical technique dictated by the circumstances is to be adapted 
in each case, but we feel that a resection of the adjacent gut of 
the duphcation or of the stomach can often be easily avoided in 
such cases where the blood vessels in the alimentary canal cannot 
be spared, by confining oneself to a peehng-off of the mucous 
membrane in the opened duphcation, instead of a radical ex- 
tirpation. By peeling off the mucous membrane of the firmly 
adherent “basis” of the duphcation an opening of the lumen of the 
intestine can most surely be prevented. 

In spite of the relative rarity it would be well to bear in mind 
the possibility of duplications in laparotomies where one finds 
thickwalled cysts adhering to the alimentary tract. 

With regard to the genesis of intestinal duplications several 
theories have been advanced. E. Colmers thought they resulted 
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from rests of tlie ductus vitello-intestinalis. This hypothesis doe& 
not cover all the possibilities, since, as described above, the cysts 
can be localised in practically speaking any part of the intestinal 
canal. According to I. Broman, at least those cysts which arc 
situated near the valvula ileocoecalis can be regarded as pan- 
creatic aberrations. F. T. Lewis and F. W. Thyng observed 
. that in the fetal state a great number of small diverticula occurs 
in the intestinal canal of both animals and humans, and partic- 
ularly just in the ileocoecal region. They assume that such a 
diverticulum becomes tied up and then develops in to a duplica- 
tion. This is indeed consistent with the usual site of the anomalies 
and with the fact that duplications often communicate with a larger 
or smaller opening into the intestine.. On the other hand, this 
theory does not explain why one can see in duplications mucosa 
of the large intestine in the upper parts of the intestinal canal and, 
to the contrary, A^'entricular mucosa farther down. 

The cases described by us above are in fact duplications typical in 
every respect, with a macroscopic as well as histological structure 
specifically characteristic. It is hardly possible on their basis to- 
gain any definite idea of the genesis of duplications. Yet they do not. 
seem to yield any support to Beoman’s theory, in this respect, 
they differ far too much from the usual pancreatic structure; 
on the contrary, the microscopic picture fully reminds of the 
corresponding intestinal part, and therefore argues most in favour 
of the Thyng-Lewis’ theory. 

Summary. 

The present study includes a short revieiv of duplications of the 
alimentary tract with a description of 2 cases of the authorsi 
I) girl aged 8 months. A cyst the size of a man’s fist ivas removed' 
from the cranial part of the colon transversum to wdiich it was- 
organically attached on an area of 3 times 4- cm, ivhich made a 
•sharp extirpation necessary. The recovery was uneventful. The- 
cyst contained transparent fluid, the wall structure w’^as that of the 
large intestine. 2) a girl aged 6 weeks who had a duplication con- 
taining oily fluid protruding into the anus. While removing it. 
only the mucosa of the wall adherent to the rectum was peeled' 
off. The recovery was normal. Microscopic examination revealed! 

m the thick wall of the duplication a structure resembling that, 
oi the colon. 
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With, regard to the operative technique the authors recommend 
a peeling-off of the mucous membrane in the duplication in al] 
those cases where a radical extirpation is not possible without a 
resection of the adjacent intestine, and in order to prevent tbe 
opening of the lumen at the “basis” of the duplication. 
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From the Neurosurgical Clinic of the Caroline Institute in 
Serafimerlasarettet, Stockholm, Sweden. 

(Head; Professor H. OlivecRONA.) 


Radical BeinoTal of Arteriovenous Anenrysin 
ill the Masseter Muscle. 

By 

K. DOLIETIS. 

(Former chief of the Neurosurgical and Third Surgical clinic in 
the First city Hospital in Riga, Latvia.) 


Arteriovenous aneurysms in the skeletal musculature are 
comparatively rare, Jenkins & Delany (1) have collected 256 
cases of these tumours, which mostly occur in patients in the first 
3 decades of life, particularly in the muscles of the extremities. 
The authors do not give the figures of occurrence of these tumours 
in muscles of the face, but the number must be small. In the liter- 
ature are described only a few cases of deeply situated angiomas 
of the face. 

The greatest number of cases is collected by Kuttner (2), who 
describes 19 cases, which, however, were mostly parotid-, not 
muscular angiomas. 

Garcia (3) states, that these tumours are very rare. In his 
surgical material during 12 years, from about 6,000 operative 
cases, he has met with only one case of a deeply situated angioma 
of the face. 

Guldberg (4), Bancrofe, Garber & Carr (5), Fige (6) and 
Cadenat (7) also each describes only one case. 

About the treatment of these tumours in the face there are 
different views. 

Garcia (3) says that the treatment of choice is operative. He 
describes a case of large angioma in the face, where at operation 
it was necessary to remove also the eye. 

Also Garee & Borchard (8) advised surgical treatment and 
recommend ligation of all the afferent branches of the blood- 
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vessels. They say tiat it is sometimes even necessary to ligate 
tlie external carotid arteries on both, sides, . 

On the contrary Fige (6) describes one case of deeply lying 
angioma in the face. He thinks that irradiation gives the best 
eosmetic results, and this is generally used in the Mayo chnic. 
He does not give the figures. Also Guldberg (4) advises X-ray 
treatment. He says that these tumours are very adherent to the 
surrounding tissue and therefore surgical treatment is not suc- 
eessful. The difficulties of radical removal were pointed out also 
by Bishop (9). Due to possible difficulties of removal in cases 
described by Bahcroff, Garber & Carr (5) and Cadenat (7) 
attempts of treatment were not done. 

On July 4th, 1939, a 32 years old patient Avas admitted to the Neuro- 
surgical clinic of Serafimerlasarettet in Stockholm. He had from child- 
hood a tumour on the left side of his face, which gradually became larger. 
For cosmetic reasons the patient wanted to get rid of the tumour. 

General state of the patient was normal. On the left side of face the 
patient had a deeply situated tumour the size of gooze egg. The tumour 
Avas strongly pulsating and a systolic murmur could be heard over it. 

Arteriography (Lysholm) in the left external carotid artery showed 
a large conglomeration of wide blood vessels behind and above art. 
maxillaris externa. The external carotid artery was hypertrophic and 
wide. 

At operation 12th of July 1939 (Omvecrona) it was found that the 
tumour was lying deep and medially to the left parotid gland. The skin 
incision extended from the lobule of left ear over the anterior border of 
the tumour to the left ala nasae. After reflection of the skin flap two 
facial nerve branches were identified. One, quite big one, going probably 
to the muse, orbicularis oculi, and one smaller going in the direction 
•of the outer cauthus of the eye were foimd. It was found that the 
•aneurysm was lying medial to the parotid gland. The attachment of 
it to the zygoma was divided with preservation of the above mentioned 
facial nerve branches. After the upper part of parotid gland was sep- 
'' arated from masseter muscle there Avas a bundle of blood-vessels 
between the size of a goose guill and that of a pencil, which Avere filled 
with arterial blood. The greatest part of the aneurysm Avas situated in 
the masseter muscle. It seemed that a muscular arterio-venous aneurysm 
was present. 

The blood-vessel bundle was held with a forceps and gradually 
separated from the surrounding tissue. Gradually the afferent and effer- 
ent blood-vessels were ligated with ligatures and silverclips. By this 
procedure a part of the masseter muscle, which Avas infiltrated by 
•aneurysm, was extirpated. At the operation a great part of the aneurysm 
was extirpated still leaving behind a part of it lying mostly postero- 
medially, which was not possible to reach due to the Amry narrow access. 




At admission to the clinic. Before 2nd operation. 


After haemostasis was secured, the parotid gland was attached to the 
zygoma, and suture of skin followed. 

The pathological report was: An intramuscular racemose angioma, 
which consists of blood-vessels with walls of irregular thickness. 

After the operation a large swelling appeared in the area due to post- 
operative haematoma and the remaining part of tumour. The patient 
left the clinic with the tumour unchanged. 

There was no decrease in the size of the tumour during the nest four 
years, and therefore on the 11th of December 1943 the patient came to 
the clinic for a second operation. 

On 16th of December 1943 Olivecrona performed the radical re- 
moval of tumour under local anesthesia. 

The incision extended along the posterior border of the body and 
vertical ramus of the left mandible. Another incision was made below 
the lobule of the ear in a posterior direction extending backward about 
one and half inches and joining the main incision, for the exposure of 
the preparotid part of facial nerve. The facial nerve was identified. 
It appeared to be thinner than normal. The identification was con- 
firmed by faradic stimulation. After the exposure of the postero- 
medial lobe of parotid gland, which was unusually large, the onginal 
route of access to the tumour was chosen. 

One more auxiliary incision was made in the direction of the incision 
which had been made at the first operation. After this all the skin in- 
cisions showed a cross-shaped figure. Skin flaps were raised and the 
lateral surface and antero-medial border of the parotid gland was ex- 
posed. Along the anterior border of it two big facial branches were 
found. The faradic stimulation showed that these branches innervated 
the muscles attached to the angle of mouth. 

Incision into the parotid gland was made about in the same place 
as at the first operation. A large arterialized vein was cut and severe 
bleeding followed. This was stopped by use of artery forceps. To gain 
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access to the tumour the parotid gland was mobilized anteriorly and 
from below. After that a bundle, of about the size of a small orange 
(mandarine), of arterialized veins was exposed. It was lying between 
the parotid gland and the masseter muscle. The bigger part of the 
bundle infiltrated the masseter muscle. A large arterialized vein was 
ligated, which emptied into the facial vein. This last vein was the size 
of the little finger. After gradual ligation of afferent and efferent branch- 
es to and from the aneurysm, it was mobilized. By this procedure part 
of the masseter muscle was sacrificed. 



3 years after second operation. 


The aneurysm extended also into the pterygo-palatine fossa, ifter 
as much of the aneurysm as possible had been removed, it seemed, that 
a piece of tumour the size of the terminal portion of the thumb remained 
in the pterygo-palatine fossa. 

The main afferent branches to the tumour coming from the internal 
maxillary artery were ligated. They were of size of a goose quill and 
tortuous. There were no arteries coming from behind the pterygo- 
palatine fossa, but only few large arterialized veins running out of the 
aneurysm, which were ligated. 

In spite of perfect haemostasis a tampon was left in the defect. 
Beside the tampon a rubber drain was left at the closure of wound. 

The response of musculature innervated by facial nerve branches 
on the faradic stimulation remained during all the operation, which 
lasted 5 hours. On the contrary voluntary movements of these muscles 
disappeared and a complete facial nerve paralysis was present at the 
end of operation. 

The facial nerve paralysis recovered completely within a few months. 
At present the patient is free from recurrence. 

The case illustrated that for the deeply lying angiomas in the 
face, which are cosmetically very disfiguring, the treatment of 


RADICAL REMOVAL OF ARTERIOVENOUS ANEURYSM. Ibl 

clioice is surgical. With, good operative teclmique, using all pre- 
cautions to spare the branches of the facial nerve, radical removal 
gives the best cosmetic results. 


Summary. 

Description of radical removal of an arteriovenous aneurysm 
located deeply in the masseter muscle on the left side of the face 
in a 32-year-old patient. Operation was performed in two stages, 
in July 1939 a partial removal of the tumour was done, and in 
December 1943 at the second operation the radical removal of the 
tumour followed. The details of operation are given in the paper. 

The case is rare, and in the available literature one could not 
find a similar case where a deeply situated tumour behind the 
parotid gland was removed with complete saving of facial nerve 
functions. 
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Broncliiogeiiic Carcinoma. 

By 

KAARE LIAVAAG. 


The first thorough description of bronchiogenic carcinoma is 
given by Adler in a monography in 1912. He could only collect 
374 cases from the literature. As 'a contrast to this it may be 
mentioned that the incidence of bronchiogenic carcinoma today 
allegedly equals that of cancer of the colon, and some authors, 
e. g. OcHSNER and DeBakey maintain that it rates among cancer 
of the stomach which is the commonest form of cancer in the 
intestinal tract. This they conclude on the basis of figures from 
the Charity Hospital, New Orleans, which is a large state hos- 
pital, the patients of which no doubt represent a rather typical 
average of the' population in an American state. Whether this 
increased incidence of bronchiogenic carcinoma is real or whether 
it is to be attributed to improved diagnostic methods is difficult 
to ascertain. Most authors think that both factors are involved. 

At our department a total of 80 cases of bronchiogenic carci- 
noma have been treated during the period extending from 1936 
to May 1st 1948. The task of revising this material has been 
deferred to the author by the head of the department, professor 
Johan Holst. Table 1 shows the distribution according to various 
years. 

It appears that only scattered cases occurred during the first 
years. From 1944 there is an even increase the highest incidence 
being in 1947 with 23 cases. However, this cannot just be regarded 
as an actually increased incidence, but must be seen in relation 
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Table 1. 

Incidence of BroncUogenic Carcinoma, lOSG—lOiS. 


Year 

Number 
of Cases 

Operation 

Performed 

Postoperative 

Deaths 

•icioa 1040 

8 

4 

2 




0 

IQdl 


6 

lQdO 

1 

0 


iOAa 

4 

1 

0 

IQ/11 

9 

3 

3 

1Q4F, 

7 

1 

0 

lOdfi 

18 

3 

2 

1047 

23 

4 

0 

1948 (4 months) 

5 

2 

0 


Total 80 

21 

7 


to tlie increasing number of cases being admitted to surgical 
wards owing to the possibility of radical surgery wbicb now exist. 


Sex Incidence. 

Like carcinoma of tbe esophagus and carcinoma of the larynx 
bronoMogenic carcinoma is far more common in males than in 
females. However, the distribution according to sex varies con- 
siderably in various statistics. Comparing the figures published 
by Harnett, Tinney, Davidson, Parnell, Bienhope, Pohle 
and SiRis, Bjorkmann, Bjork, Watson and Urban, Farberow 
and Baslow the ratio males/females varies from 4 to 1 in Har- 
netts material (1,063 cases) to 13.5 to 1 in Farberoiv and Baslows 
material (130 cases). If all these figures are assembled into one 
large group we have 2,734 cases with a sex distribution of 6.1 
males to one female. 

Our material consists of 53 males and 27 females, i. e. a consider- 
ably lower preponderance of male incidence than in any of the 
reported materials. However the number of cases verified by 
biopsy are comparatively smaller for females - as compared to 
male, viz. 18 of 27 females against 43 of 53 males, respectively. 
Even if only the cases verified by biopsy are considered there are 
43 males against 18 females. The material is of course com- 
paratively limited, but attention ought to be paid to this cir- 
cumstance in the future because experience has shown that as 
in the case of other forms of cancer, the sex incidence of the very 
same form of cancer may show considerable racial and geographic 
variations. 
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Age Incidence. 

Bronchial carcinoma is stated to be a rare occurrence below 
the age of 40. However, no definite lower age limit for broncLio- 
genic carcinoma exists. Several cases occurring in early infancy 
have been described (Hauser, Field and Quilliam). 

The age incidence in our material is shown in table 2. 

Table 2. 

Distribution According to Age. 


Age Number of Cases 

15—20 1 

21—30 2 

31—40 8 

41—50 24 

51— GO 29 

Gl— 70 15 

71—80 1 


Average age for malc.s: 51V2 years 
Average ago for females: 50’/: years 
Average ago for the total material: 51'/4 years 

The youngest case in this material, a 19 years old girl, had an 
“oat cell” carcinoma. In the age group from 21 to 40 years there 
were tAvo cases, and in that from 31 to 40 years 8 cases. 69 cases, 
i. e. 86 % are over 40 years of age. This conforms with other 
statistics. However 14 % occurred in younger age groups, so 
the disease should be borne in mind also in patients under the 
age of 40 in the presence of suspicious symptoms from the respi- 
ratory tract. The highest number of cases in our as in other 
materials occurred in the age group from 51 to 60 years. The 
average age is 51 years. Several authors maintain that as re- 
gards females there is a displacement to the younger age groups. 
This is not so in our material. The average age for females is a 
little below 51 years, for males a little more than 51 years. 

Pathology. 

A brief mention of the patho-anatomical picture is necessary 
for an introduction to the symptomatology. The term primary 
carcinoma of the lung is now usually confined to bronchiogenic 
carcinoma because it has been established that the peripheral as 
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well as central tumors always arise from broncliial epitlielium. 
Tlie gross appearance may be most varied. The most common 
finding is a grayisli-wbite tumor in tbe region of tlie liilus usually 
showing to a main bronchus. It may project into the lumen 
as a papillary mass which may block the bronchus. But it may 
merely cause a white fibrous thickening of the bronchial wall 
with narrowing of the lumen and only a suggestion of roughening 
of the mucosa. In a relatively small number of cases the tumor 
arises in the peripheral part of the lung and must then be con- 
sidered as arising from a small bronchus. Such tumors tend to 
be more circumscribed. It is emphasized, though, that the term 
peripheral means that the tumor is situated peripherally in a lobe. 
If the tumor therefore is situated close to another lobe, it may 
appear centrally in the roentgenogram, and situated towards 
the mediastinum it may impose as a mediastinal tumor. 

A grouping has been attempted according to the part of the 
lung from which the tumor arises. Such a grouping has, however, 
been very difficult. A tumor arising from a segmental bronchus 
may, when the condition is diagnosed, have spread to a lobar 
bronchus. Bjork has made the classification according to the 
proximal spread when the diagnosis was made. He distinguishes 
between three groups; 

1) Central turners located to main or lobar bronchi. 

2) Intermediate tumors located to a segmental bronchus. 

3) Peripheral tumors. 

Thus he has found central tumors in 65 %, intermediate tumors 
in 22 % and peripheral tumors in 12 %. 

In the material here presented a similar grouping has been 
made. The result is shown in table 3. 

As it appears, the intermediate group is smaller in our material 
than in that reported by Bjork. This may be attributed to the 
condition being diagnosed at a later stage when the tumors had 
spread proximally. However the distinction between central and 
intermediate tumors is not distinct, and if the two groups are 
considered as a whole, the incidence is the same in both materials. 

The table also shows that there is a right side preponderance. 
The same has been found by Tinney and Bjorkmann, whereas 
Bjork found no side preponderance. The reason for the higher 
right side incidence is partly due to the right lung being larger 
than the left. Further the upper lobe incidence is higher than the 
ower lobe incidence. The same has been found in most materials. 
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Table 3. 


Location, 


„ , , Central Pheripb- Non- 

iofcal Tiimorfl dsato oral olassifi 
Tumors Tumors aWo 

Bight upper lohe 17 10 2 4 1 

Riglit middle lobe 4 2 1 1 

Right lower lobo 18 14 2 2 

Right sid e, lobo not stated 9 5 2 2 

Right side, total 48 31 5 7 5 

Left upper lobo 19 12 3 3 1 

Left lower lobo 6 4 1 1 

Left side, lobe not stated 7 6 1 


Left side, total 32 22 4 4 2 

Total 80 sT 9 11 T 


Upper lobo 36 

^liddle lobo 4 

Lower lobo 24 

Lobe not stated 16 


Bjorkmann found a preponderance of the right upper lobe iii' 
cidenoBj Bjork of the left. In our material both lobes were about 
equally represented. But when there is still a right side prepon- 
derance this is due to a considerable higher right lower lobe in- 
cidence as compared to the left, besides the tumors occurring in 
the middle lobe. 

The microscopic picture is most varied. Three histological groups 
are usually distinguished; 

1) Anaplastic or undifferentiated tumors, the cells of which 
may be small round cells, spindle-shaped, or more oval. The small 
“oat cell” type is usually distinguished as a special group. All 
these types has often been regarded as sarcoma. 

2) Andenocarcinoma. 

3) Squamous-cell carcinoma. 

As a special group is distinguished the bronchial adenoma or 
mixed tumors of the salivary glands, which are regarded as clin- 
ically innocent although potentially malignant. 

In our material biopsy has been performed in 61 cases. In 
36 cases tbe biopsy material was obtained by bronchoscopy (in 
several of these cases additional biopsy material was obtained 
during radical operation, exploratory thoracotomy or autopsy). 
Biopsy material in the rest of the cases has been obtained partly 
by thoracotomy and partly by autopsy. Furthermore, biopsy 
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material was obtained in 2 cases by removal of a cervical lympb 
node, and in two cases needle biopsy was used. There is much dis- 
agreement as to whether needle biopsy is justifiable. The method 
can only be considered in those cases presenting a roentgenologic- 
ally well defined tumor. Some authors regard the method as 
harmless. However, transient symptoms of air embolism have 
been described, and also inplantation of tumor cells along the 
needle track (Dolley and Jones). Several thoracic surgeons, 
e. g. Overholt, Ochsner, Adams and Graham are strongly 
against the use of needle biopsy. They maintain that except 
in definitely inoperable cases these tumors always indicate 
thoracotomy, because a negative needle biopsy never excludes 
the presence of a malignant tumor. They think, therefore, that 
the patient should not be exposed to the risk of unnecessary 
spread or other complications. 

The patho-anatomical distribution in our material is shown in 


table 4. 

Table 4. 




Hislological Classificaiion. 



Males 

Females 

Total 

Squamous-cell carciuoraa 

20 

2 

22 

Anaplastic carcinoma . . , 

14 

9 

23 

Adenocatcinoma 

9 

7 

16 


Total 43 18 61 


One adenocarcinoma arose from an adenoma which underwent 
malignant transformation. Pure adenoma, however, are not 
included in this material. 

Such a classification is, however, very difficult. A tumor which 
by one pathologist would be described as slightly differentiated 
might by another be described as an adenocarcinoma on the basis 
of isolated areas of alveolar grouping of the cells. The incidence 
rate of the various forms thus also varies according to various 
authors, but the squamous cell carcinoma is usually stated to 
be the commonest. However the incidence rate varies from 

% (Brindley) and 22 % (Dobbie). As regards adenocarcinoma 
the figures vary from 40 % (Brindley) to 8 % (Bjorkmann), 
and the incidence of undifferentiated carcinoma from 70 % 
(Bobbie) to 19 % (Tenzel). If the figures given by Brindley, 
Tenzel, Bjork, Kienhofe, Graver, BjOrkmann and Hilton 
are considered as a whole we have 1,118 cases distributed as fol- 
lows; Squamous-cell carcinoma 50 %, undifferentiated 26 % 
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and adenocarcinoma 24 %. As shown in the table there is a 
comparatively low incidence of squamous-cell carcinoma in 
our material. This may possibly be due to the large number of 
females in our material, as it is usually stated that squamous- 
cell carcinoma seldom occurs in females. As shown in the table 
there were only two cases of squamous-cell carcinoma among 
the female patients. Bjork, however, in the material from Brom- 
ton Hospital found the same incidence of squamous-cell carcinoma 
in males as in females. 

It is stated that the undifferentiated forms are usually confined 
to jmunger age groups as compared to the other forms. In our 
material there is an even distribution in all age groups. The youngest 
patient, however, had “oat cell” carcinoma. Bjork, in the large 
material from Bromton Hospital, was not able to find any rela- 
tion between age and differentiation. Furthermore, he found 
no relation between histological type and location, and the lesions 
appearing as well defined tumors showed the same distribution 
according to histological type as the other forms. In our material, 
among the 11 cases presenting the picture of a peripheral well 
defined tumor, there w'as a preponderance of adenocarcinoma, viz. 
6 cases, as compared to 2 cases of undifferentiated carcinoma 
and 1 case of squamous-cell carcinoma, no biopsy being performed 
in the remaining two cases. 

Symptoms. 

Most of the symptoms of bronchiogenic carcinoma are related 
to associated inflammatory changes of -the bronchial mucosa 
and secondary complications such as bronchiectasis, atelectasis, 
abscess and empyema. The only initial symptoms which is actually 
related to the tumor is the hemorrhage. The symptoms usually en- 
countered are shown in table 5. 

Table 5. 

Symptoms. 

Cases 


Cough 69 

Lassitude, loss of weight 59 

Dyspnea 43 

Blood-tinged sputum 42 

Pain 38 

Intrathoracio infection 34 

Hoarseness 6 
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This table is based partly on the symptoms of the patient upon 
admission and partly on the history. Cough is the main symptom 
and occurred in 69 cases, i. e. 86 %. This incidence corresponds 
to the figures found by Ovebholt, Bjobkmann, Tinney and 
Rienhoef. 

Most of oux patients liad in tlie initial stage of tlie disease 
persistent dry cough. Rater on during the disease the cough be- 
came productive owing to secondary pulmonary changes caused 
by the stenosis. 

Lassitude and loss of weight occurred in 59 cases, and were 
thus a rather marked feature. A real loss of weight, however, 
occurred only in a minor number of these cases, Avhereas most 
of them complained of lassitude. 

Dyspnea occurred in 43 cases, i. e., in about 55 %. The dyspnea 
which occurs in bronchiogenic carcinoma may have several 
causes. It may be caused b)’' occlusion of a bronchus so that the 
corresponding part of the lung or a whole lobe is rendered airless. 
Further it may be due to an exudate. In some cases there may 
be a marked dyspnea although the volume of the lung is but 
very slightly reduced. It is possible that this is due to pressure 
on the vagus nerve (Hering and Beeuer). 

Hemorrhagic sputum was found in 42 cases, i. e. in about 50 %. 
The hemorrhage may take the appearance of streaks of blood 
in the expectorate, or a teaspoon or tablespoon of fresh blood may 
be raised. Occasionally there may be profuse hemoptysis. In this 
connection it should be emphasized that a scanty blood-tinged 
sputum is perhaps a more important symptom than a profuse 
hemoptysis where cancer of the lung is concerned. 

Pain occurred in 38 cases i. e. in about 45 %. Various mechanisms 
may be involved regarding the pain in bronchiogenic carcinoma. 
A comparatively acute pain wliich is accentuated by deep in- 
spiration is usually due to alectasis, which is probably the com- 
monest cause of pain in bronchiogenic carcinoma. Other causes 
of pain are due to the tumor infiltrating the parietal pleura or the 
thorax wall and intercostal nerves, or brachial plexus. 

Signs of intrathoracic infeetion occurred in 34 cases, i. e. in 
about 40 %. This infection is the result of the obstruction caused by 
primary tumor, which gives rise to secondary infection leading 
to secondary pneumonia, bronchiectasis, abscess or empyema, 
which may dominate the clinical picture and mask the primary 
esion. Several of the patients had before admission been treated 

13 — ^90993. Acta chir. Scemdinav. Vol.XCVlII. 



190 


KAARE LIAVAAG. 


for unresolved pneumonia, recurrent pneumonia or recurrent 
influenza-like conditions. Several cases had also been interpreted 
as chemoresistant pneumonia. In 8 cases the condition for a 
shorter or longer period had been erroneously diagnosed as 
pulmonary tuberculosis despite the fact that tubercle bacilli 
could not be demonstrated. In a few cases artificial pneumo- 
thorax and phreniclasia had even been instituted. In one case 
drainage was instituted for secondary empyema. In two cases a 
secondary abscess of the lung Avas not recognized as related to a 
bronchiogenic carcinoma, and pulmotomy Avas performed. In one 
of these cases tumor tissue ^vas found in the Avail of the abscess 
at the operation. In the other case the tumor Avas found at autopsy. 
It is emphasized, therefore, that pulmonary abscess is such a 
common complication of bronchiogenic carcinoma, that in all 
cases of pulmonary abscess bronchoscopy should be performed, 
and biopsy should ahvays be taken from the wall of the abscess 
during the operation. 

Hoarseness was present in 6 patients. In 5 cases it was due to 
paresis of the recurrent nerA'-e, caused by carcinomatous infiltration, 
rendering the case inoperable. In the remaining case the nerve 
Avas not involA’^ed and the tumor Avms operable. 

The symptoms mentioned aboAm may occur at any stage of 
bronchiogenic carcinoma, except for hoarseness which often, but 
not always, is a sign of infiltration of the recurrent nerAm and thus 
indicates inoperabihty. 

The incidence of the A'-arious symptoms as shoAvn in the table 
represents the symptoms as they occur at a comparatively late 
stage in the disease, as a large number of cases are inoperable. 
What is of far greater practical importance are the symptoms 
of the initial stage of the disease. The first symptom as it occurred 
in our material is shoAvn in table 6. 

This table shows that cough is not only the commonest symptom 
in the entire material, but that it predominates as an initial 
symptom occurring in 67 %. The same per cent is found by 
Bjork. The cough may be of the types described above, and in 
this connection it is emphasized that a persistent dry cough of 
more than 3 months duration in patients over the age of 40 should 
always arouse suspicion of bronchiogenic carcinoma, and roent- 
genographic examination as well as bronchoscopy should be per- 
formed. 

The other symptoms are rare as a first symptom compared 
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Tal>lc 0. 

First Symptom. 

Gnses 

Cougli 

Lassitodo • • ® 

Dyspnea 

Pain 6 

Infection 

Hemoptysis 4 

Sletastases to the brain 1 

Superior vena cava obstruction 1 
No symptoms, condition acci- 
dentally detected 1 

with the cough. Dyspnea, pain, lassitude, and infection are equally 
frequent. Eemarkable is tlie minor part played here by hemo- 
ptysis, which in this material was the first symptom in 4 cases only, 
i. e. in 5 %. In one case cerebral metastasis was the first symptom, 
in one case paresis of the recurrent nerve, and in one case superior 
vena cava obstruction. 

In one instance the disease had not produced symptoms but 
was detected accidentally. Otherwise the material contains 5 
other cases where the disease was accidentally detected, upon 
mass X-ray examination, but these cases have been included in 
one of the above mentioned groups, because the condition being 
misinterpreted as other lesions until clinical symptoms appeared. 

The symptoms which took our patients to the doctor are not 
recorded in all our cases. Bjork found that hemoptysis brought 
the patient to the doctor in 30 %, pain in 25 % and infection in 
12 %, In 7.5 % only it 'was the cough whicli made the patient 
seek medical advice. This is rather surprising in view of the fact 
that cough is the first symptom in 57 % of the cases. Another 
question which arises here is the duration of symptoms when 
the doctor is consulted, and when the condition is diagnosed. 
It is a well known fact that the disease is often not diagnosed 
until far advanced so that the case is inoperable. The responsibility 
for this late diagnosis is partly due to the patient, who delays 
visiting the doctor, and partly to the doctor not considering 
the possibibty of bronchiogenic carcinoma and thus not carrying 
out the necessary special examination. By knowing the date upon 
which the doctor was consulted the first time it is possible to 
ascertain how much of the late diagnosis can be blamed on the 
patient or the doctor. Bjork, in 112 inoperable cases of broncliio- 
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genic carcinoma found an average duration of symptoms of 8.4 
months. The average duration before a doctor was consulted 
was 3.4 months. This is to be blamed on the patient, whereas 
5 months are to be blamed on the doctor. In 70 of our cases the 
time at which symptoms appeared can be approximately deter- 
mined. The average duration after history has been 8.5 months, 
whereas only an average of 2 months has elapsed before a doctor 
was consulted. This means that in our material the doctor was 
responsible for a delay of 6.5 months. It shows that the Norwegian 
patients on an average seek medical advice earlier than the 
British, and we have also the impression that it is not alarming 
symptoms sueh as hemopt 5 ’'sis that take the patient to the doctor. 
In this country, therefore, it ought to be possible to diagnose 
these cases at an earlier stage if the doctors would just be more 
“cancer-minded” in regard to symptoms from the respiratory tract. 
This does not merely apply to the common practitioner. In our 
material specialists in tuberculosis, internal medicine, roent- 
genology, surgery and our own clinic were also responsible for 
the delay. However, even if the disease can be diagnosed at a 
considerably earlier stage a considerable number of cases will 
be inoperable. Thus it is remarkable, that in Bjorks material 
including 112 cases of inoperable cancer, the duration of the 
disease was less than 3 months in 35 %. As mentioned, the av- 
erage duration in our material was 8.5 months. If we calculate 
the average duration of symptoms in the operable, or rather 
the cases operated upon, the duration is the same, i. e. 8.5 months. 
Several of the cases, however, Avere operated upon at such a 
late stage that spread had occurred to the mediastinum. The 
average duration of symptoms in the cases not presenting meta- 
stases was 7 months as against 10.5 months in the cases where 
metastases were present. This illustrates the significance of im- 
mediate operation in diagnosed cases, as only a short delay may 
render the tumor inoperable. When the diagnosis has been made 
there is, from a surgical point of vieAv, urgent need for immediate 
action. 

The sedimentation rate was determined in 75 patients. As an 
average it was increased (55 mm) but varied within wide limits. 
It should be noted, however, that in 4 cases only the sedimentation 
rate was less than 10 mm, whereas in 9 cases the sedimentation 
rate was more than 100 mm. However, this high sedimentation 
rate is often due to complicating intrathoracic infections. 
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Diagnosis. 

At tlie initial stage of the disease physical examination often 
will he negative. The physical findings alone are never con- 
clusive, hut must he supported hy roentgen examination and 
bronchoscopy. If neither of these examinations is conclusive 
an exploratory thoracotomy is usually indicated. 

Eoentgeuographic Findings. 

The roentgenographic findings differ in peripheral and inter- 
mediate and central tumors. Peripheral tumors of the lung are 
usually sharply circumscrihed. If the tumor is situated towards 
the mediastinum, it is therefore in many cases difficult to make 
the differential diagnosis towards henign and malign tumors in 
the mediastinum, even if planigraphy, bronchography, artificial 
pneumothorax and thoracoscopy are employed. In 11 cases of 
peripheral tumor in our material the tumor in all instances was 
sharply circumscribed. In 3 of these cases the tumor was situated 
towards the mediastinum and roentgenologically simulated a 
mediastinal tumor. In one instance the central part of the tumor 
was necrotic. 

In the central and intermediate types the atelectasis, owng 
to the bronchial obstruction, is the essential roentgenographic 
feature. The atelectasis is usually complicated with secondary 
pneumonitis so that there is a combination of atelectasis and 
pneumonitis. These cases have, therefore, been grouped together 
as atelectasis. Atelectasis thus occurred in 55 cases, i, e. in 70 %. 
Total atelectasis was present in 5 cases, lobar in 37 and segmental 
in 13 cases. Bjork found a somewhat larger incidence of segmental 
atelectasis. This complies with the fact that he found a higher 
incidence of the intermediate types in his material. 

Pleural effusion was present in 14 cases. In 3 of these cases the 
exudate was blood-stained. In 5 cases necrosis had occurred in 
the atelectatic area peripherally to the tumor so that the condition 
imposed as a lung abscess. Minor abscesses, however, are indu- 
bitably a far more common comphcation. In one case distant 
spread had occurred to the other lung. In 2 cases the dome of 
the diaphragm was elevated owing to infiltration of the phrenic 
nerve. In 14 cases the tumor was circumscribed, and in 11 of these 
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cases it was situated periplierally. In all the cases positive roent- 
genograpliic findings were obtained. It must be emphasized, 
however, that normal roentgenograms do not exclude the pres- 
ence of bronchiogenic carcinoma. In Bjorks material 6.5 % 
of the cases presented normal roentgenograms, and Norris found 
2 %. If therefore there is the slightest suspicion of bronchiogenic 
carcinoma, it is necessary to perform a bronchoscopy, even if the 
roentgenograms are entirely negative. 

Kegarding the usefulness of supplementary diagnostic means 
such as planigraphy and bronchography there is some controversy. 
Some consider them as of definite value as they may only reveal 
the presence of a stenosis, even if the nature of the stenosis is not 
revealed. Moreover, it is always necessary to perform a bron- 
choscopy, and the nature of the stenosis may then be determined 
by a biopsy. Other authors consider the methods just mentioned 
as most useful. Our own ^'iew in this matter will be given later. 

In the case of a peripheral apparently circumscribed tumor a 
planigraphy or bronchography may give valuable information as 
to whether the tumor is situated within or outside the lung, 
and a planigraphy may reveal the presence of central necrosis. 
Peripheral tumors in our material had in no instance given rise 
to bronchial occlusion, although compression or dislocation of 
bronchi was revealed in a few cases. 

In the 69 cases of central and intermediate tumors planigraphy 
was performed in 35 cases and bronchography in 22 cases. In 
10 cases both methods were used. In 33 of the 35 cases the plani- 
graphy revealed bronchostenosis. In 2 cases the result of the 
examination was negative. Bronchography in all 22 cases revealed 
bronchostenosis. In 32 of these 47 cases biopsy material was 
obtained by bronchosocopy. The planigraphy and bronchography 
thus revealed bronchial obstruction in 13 cases where biopsy was 
feasible. As will be shown below, most of these tumors occurred 
in the upper lobes in which cases most difficulties are involved 
in obtaining biopsy material. The roentgenogram, however, is 
often inconclusive regarding the character of the stenosis. In two 
instances we have performed pneumonectomy where a chronic 
non-specific inflammation had been erroneously diagnosed as a 
bronchiogenic carcinoma on the basis of a bronchial stenosis 
revealed on the roentgenogram. In both these cases the process 
was situated in the upper lobe. We have found, however, the 
planigraphy and bronchography very useful, but it is emphasized 
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tliat a broncliocscopy sliould be carried, out in all cases where a 
bronchial stenosis appears in the roentgenogram as the roent- 
genogram is in conclusive regarding the character of the stenosis. 
We suggest the following procedure: An ordninary chest roent- 
genogram is first taken. Even if this examination leads to the 
goal, a planigraphy or a bronchography should be performed as 
these investigations may give valuable informations regarding the 
spread of the tumor. Which of the two latter methods is to be 
used is a matter of opinion. A bronchography, even when the most 
perfect technic can be observed, always involves the risk of con- 
trast medium being retained in the lungs where it may give rise 
to atelectasis. At the Eikshospitalet in Oslo we have, therefore, 
adopted more and more the use of planigraphy. As shown by 
Frimann Dahl and Mabstrander the planigraphy is as valuable 
as the bronchography. Another advantage of the planigraphy is 
that it may reveal the tumor shadow more exactly. 

Mediastinal angiography has only occasionally been used in 
an attempt to determine whether the tumor is operable or not. 

Bronclioscopic Findings. 

The most important examination in bronchiogenic carcinoma 
is the bronchoscopy. Here the bronchoscope is as important as 
the cystoscope is to the urologist. Bronchoscopy was performed 
in 67 cases. It is once more emphasized that bronchoscopy now 
is performed in all cases, whereas this previously was not done. 
The result is shown in table 7. 

Table 7. 

Bronchoscopy. 

Tumor seen, biopsy taken, section positive 

Tumor seen, biopsy not taken, or section negative 

Tumor not seen but biopsy taken at random, section positive 

Compression of bronchus or trachea 

Bronchoscopy normal 


^ The table shows that the biopsy was positive in 36 cases, i. e. 
in 54: /q. If we also include the 6 cases where the tumor could be 
seen but where biopsy was not taken or was negative, there is 


Cases 

34 

5 

2 

12 

14 

Total 67 
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thus 41 cases ?. e. 60 %, The figures for positive biopsy vary in 
the literature from 50 to 75 %. 

The distribution to the respective lobes is shown in table 8. 

Table 8. 


The Belation of Location to Bronchoscopical Findings. 



Number of 

Positive 

Norris’s 


Cases 

Findings 

Material 

Bight upper lobe 

13 

6 

58.7 % 

Bight middle lobe 

9 . 

1 

57.0 0 

Bight lower lobe 

16 

12 

88. G » 

Bight main bronchus 

7 

7 

lOO.O » 

Bight side, lobe not stated . . . 

2 

0 


Left upper lobe 

16 

5 

32.C » 

Left lower lobe 


4 

86.4 » 

Left main bronchus 

6 

6 

lOO.O » 

Left side, lobe not stated 

1 

0 



Our figures correspond with those published by Nobris based 
on 310 cases as indicated in the table. Both materials sIioav that 
it is the upper lobe bronchus, particularly the left, where the main 
difficulties are involved in talcing a biopsy, only 32 % positive 
biopsies being obtained. In the main bronchus the biopsy was 
positive in 100 %. Biopsy from the lower lobe bronchus in Norris’s 
material was positive in more than 80 %, In our material the 
corresponding figures are somewhat lower, the percentage being 
75 and 80 % for the right and left side, respectively. 

Examination of sputum for tumor cells has not till recently 
been employed as a routine method in our clinic. Several authors 
(Babret, Dudgeon, Cower and Wandall) have reported a 
relatively high incidence of positive findings by cytologic methods. 
It must be emphasized, however, that in many of the cases where 
neoplastic cells appear in the sputum it is possible to do a biopsy 
by bronchoscopy. 

In two cases the diagnosis was made by needle biopsy. Eegarding 
the indications and contraindications for this method, reference 
is made to the paragraph dealing with the pathologic anatomy. 

Treatment: The only effective treatment for bronchiogenic car- 
cinoma is pneumonectomy (in some instances lobectomy). Many 
surgeons are of the opinion that lobectomy has no place in the 
treatment of bronchiogenic carcinoma. Others maintain that 
lobectomy should be performed in the circumscribed and periph- 
erally invasive groups in cases without node involvement. 
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There is, however, no way by which the surgeon, in the course 
of the operation, can tell, whether or not the lymph nodes are 
involved with cancer. It is, therefore, our opinion that pneumon- 
ectomy should be the routine method except probably in patients 
in the older age groups. Pneumonectomy is a much more crippling 
operation than a lobectomy. Following a pneumonectomy the old 
patients often will be “chest cripples”, whereas after a lobectomy 
most patients retain a good vital capacity. In patients in the 
older age groups, therefore, a lobectomy can be performed in 
selected cases. 

To form an opinion as to how many of all bronchiogenic carci- 
noma cases are operable is difficult on the basis of the figures 
appearing in the literature. Most of the cases referred to a surgical 
ward for a possible surgical treatment represent selected cases, 
as some cases have already been ruled out as inoperable. When 
the operabiHty is stated to 20 to 25 %, therefore, these figures 
are probably too high. These are the figures stated by Watson 
and Ueban, Oveeholt, Gbaham, Ceaeoobd. Bjoek found that 
of 345 cases of bronchiogenic carcinoma referred to Brompton 
Hospital for surgical treatment 25.6 % were operable. When, 
however, all cases with the clinical diagnosis of bronchiogenic 
carcinoma (in both Medical and Surgical Departments) were 
included, only 7.5 % were operable. In our material the opera- 
bility has been 25 %. This material, however, no doubt represents 
a certain selection. 

Operation should be performed in all cases in which there are 
not definite contraindications. A considerable number of cases 
will, though, during the operation be revealed as inoperable, in 
most materials approx. 50 %. The incidence of inoperable cases in 
our material is shown in table 9. 

Table 9. 

CJinically inoperable, or operation refused by the patient 36 cases 

Exploratory thoracotomy 23 ,> 

Operation performed 2p )> 

The contraindications in our cases were: Poor general condi- 
tion, metastases, mediastinal invasion, invasion of the growth too 
close to the carina, pleural effusion, paresis of the recurrent nerve, 
paresis of the phrenic nerve, invasion of ribs. Several of the 
patients presented a combination of these contraindications, for 
which reason no grouping has been attempted. 



198 


KAAKE LIAVAAG. 


Old age in itself is no contraindication. But old patients i. e., 
patients of 60 years of age or more, have usually such a small 
respiratory reserve that the operation involves a serious risk. Of 
the patients in our material who underwent a radical operation, 
2 were over the age of 60. One of these died as the result of the 
operation. As mentioned above a lobectomy may probably be 
performed in these patients. 

Extrathoracic metastases or metastases in the other lung, as 
in one of our cases are regarded as absolute contraindication. 

Invasion of the tumor to close to the carina made the operation 
impossible in 6 cases, and widening or fixation of the carina in 
10 cases. Whether the tumor as seen on bronchoscopy can be 
regarded as operable or not depends on how close to the carina 
the tumor is situated and whether there is fixation or signs of 
widening of the carina. Widening of the carina is regarded as 
a contraindication and is due to infiltration of lymph nodes in the 
bifurcation. 

However, this is not an absolute contraindication. Cases 
■with widening of the carina have been reported, where it has 
been possible to perform a pneumonectomy and resection of the 
regional lymph nodes. Such an operation can only be regarded as 
palliative. It must be considered justifiable, however, because the 
patients remaining span of life is more comfortable, and the 
figures presented by Ochsner indicate that the average survival 
period probably is increased. In the last months, therefore, we 
have not regarded widening of the carina as an absolute contra- 
indication. 

In 3 cases there was a blood-stained pleural exudate. This has 
been regarded as an absolute contraindication, because such an 
exudate is due to invasion of the pleura or pleural metastases. A 
serous exudate is no contraindication to surgery. The exudate may 
be due to secondary infection of the lung, or merely atelectasis, 
in which case it may be transient. 

Paresis of the recurrent nerve was the contraindication in 3 
cases. In one case an exploratory thoracotomy was performed 
despite the paresis of the recurrent nerve. The tumor was in- 
operable. In one case the paresis occurred following the thora- 
cotomy. 

Paresis of the phrenic nerve combined with poor general con- 
dition was considered as contraindication in two cases. Tumor 
invasion of the sternum, vertebrae, or several ribs are contra- 
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indications, -whereas invasion of one or two ribs is not an absolute 
contraindication if these ribs can be removed in one piece with the 
tumor. Colmar has reported 5 such cases of which one was still 
alive after 6 years. 

The first successful pneumonectomy was performed by Graham 
in 1933. In Norway the first successful operation was per- 
formed by J. Holst in a patient with a benign bronchial stenosis 
in 1937. The first successful pneumonectomy for bronchiogenic 
carcinoma was performed by J. Holst in 1940. During recent years 
an increasing number of pneumonectomies have been performed. 
A fairly standardized technic has been adopted and the mortality 
rate has thus been reduced to a reasonable level. At our department 
20 pneumonectomies and one lobectomy have been performed for 
bronchiogenic carcinoma. The first pneumonectomy and the lob- 
ectomy were performed by the tourniquet method. In the remaining 
cases the dissection method -with individual ligation of the bron- 
chus and vessels has been used. The bronchial stump has been closed 
by the technic described by J. Holst. The stump is sutured 
with one continuous linen suture, buried in the mediastinum and 
covered by mediastinal pleura or pleural or pericardial flaps. 

The first operations were performed with the patient under 
usual ether anesthesia without the use of a tracheal tube. Intra- 
tracheal anesthesia and controlled respiration is now used. 

The postoperative mortality rate in the materials published 
by Brindley, Bjork, Graham, Rienhoep and Craeoord varies 
from 21 to 40 %. None of these materials, nor ours, are represen- 
tative as to the present operative mortahty. They include several 
cases from a time when the operative technic as well as anesthesia 
were poorly developed, or in their experimental stages as compared 
with modern methods. The present operative mortality is stated 
to be from 10 to 15 % (Brock, Rienhoep). Graham, however, 
had 2 deaths in his last 32 cases, Ochsner in his last 30 cases had 
2 deaths, Jones 2 deaths in his last 42 cases, and Adams one 
death in 30 cases, i. e. a mortality rate from 6 to 4 %. A similar 
improvement is seen also in our material. There are 7 operative or 
postoperative deaths (33 %). The two patients who were operated 
upon by the tourniquet method both died. In the 19 cases where 
the dissection technic was used we had 5 deaths (26 %). However, 
there has been an even decrease in the mortality rate and among 
the 6 cases operated during the year 1947 and the four first 
months of 1948 no operative deaths occurred. 
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Tlie cause of death has been as follows: The two cases operated 
upon by the tourniquet method died 16 and 21 days, respectively, 
after the operation, both as the result of infection. 

By the dissection method the 5 postoperative deaths were due 
to the following causes: 1 died from hemorrhage during the opera- 
tion owing to a lesion of the pulmonary artery. 1 died of shock 
at the end of the operation. 1 died from atelectasis displaying 
signs of cardio-respiratory failure 24 hours after the operation. 
1 died suddenly 4 days after the operation. At the autopsy emboh 
were found in the pulmonary artery of the other side. 1 died 
from complicating empyema (bronchial fistula) 6 weeks after the 
operation. 

Postoperative complications: The compUcation which threatens 
these patients during the first postoperative days is atelectasis 
and bronchopneumonia in the remaining lung. The removal of 
one lung causes such an impairment of the respiratory reserve 
that even a slight atelectasis in the remaining lung may be fatal 
to the patient. It is, therefore, of utmost importance to ensure 
that the upper respiratory passages are free from secretion during 
the first postoperative days, if necessary by means of suction 
through a bronchoscope. In the patient who died of cardio- 
respiratory failure autopsy revealed atelectasis of the remaining 

lung- 

Later on during the postoperative course a bronchial fistula 
with complicating empyema is the most important complication. 

In 11 of the patients who survived the operation the postopera- 
tive course was essentially uneventful. The usual postoperative 
effusion has been aspirated two to three times according to the 
position of the mediastinum. In these cases no sign of infection 
of the exudate has been observed, a fact which indicates that 
bronchial fistula has not been present. Some of the patients, 
particularly the elder ones, have had some dyspnea during the 
first postoperative days so that administration of oxygen has been 
necessary. Extensive atelectasis has not been observed. 

As mentioned, one patient died from bronchial fistula. Among 
the surviving patients there are a further two cases who developed 
an empyema. In one of the cases intercostal drainage caused the 
infection. That is the only case in the material which has been 
primarily drained. In all the other cases the wound has been 
closed without drainage. In the other patient the empyema must 
attributed to a bronchial fistula. Further, we had one patient 
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who presented transient symptoms of a bronchial fistula, as he 
had profuse expectoration of serosanguinous fluid. Drainage was 
not instituted, but large doses of penicillin were applied into the 
thoracic cavity. The exudate remained sterile and the fistula 
healed. All cases of empyema occurred before the introduction 
of penicillin. It seems probable that routine intratlioracic applica- 
tion of penicillin during the postoperative course may minimize 
the incidence of empyema. 

One patient developed a reactive pleural effusion on the oppo- 
site side. Another suffered attack of paroxysmal tachycardy after 
the operation. Otherwise there has been no particular cardial 
complication. 

Complications due to the bnen suture of the bronchial stump 
have been reported, e. g. polyp formation around the suture followed 
by lung abscess formation on the opposite side as a result of 
aspiration of the polyp. If the bnen suture ulcerates the bronchial 
mucosa the patient will develop a persistent irritating cough. 
Therefore, as soon as a patient having undergone a pneumonec- 
tomy develops an irritating cough a bronchoscopy must be per- 
formed and the bnen suture removed through the bronchoscope. 
One of our patients presented this symptom. Following the 
removal of the suture the cough disappeared immediately. 

Late Results. 

No conclusive evidence exists as to the late results of pneu- 
monectomy for bronchiogenic carcinoma, as there are no larger 
materials available with a sufficiently long observation period. 
However, several cases of five-years survival have been reported. 
Of the 14 patients surviving the operation in our material 4 have 
died, all of their cancer. Three of these died 4 months aF-er the 
operation and one 5 months after the operation. In three of these 
cases hilar metastases were present at the operation. In the fourth 
case no local metastases were seen, but autopsy revealed multiple 
general metastases. Of the remaining 10 cases the following were 
alive after: 

7 years 1 case 

6 » 2 cases 

5 » 1 case 

1 year 3 cases 

Less than 1 » 3 » 
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At the present time we can thus say that at least 4 of 14 patients 
surviving the operation are alive after 5 years. The prognosis does 
not, therefore, seem as had as previously believed. Of the patients 
with a postoperative survival of more than 6 years one had a 
squamous-cell carcinoma, two anaplastic carcinoma and one an 
adenocarcinoma. Remarkable is the fact that in one case with a 
six-years sur^dval metastases of the hilar glands were found at 
the operation. The tumor was here a squamous-cell carcinoma. 
It is also seen that those who died, died shortly after the operation, 
probably as a result of general metastases being present at the 
time when the operation was performed. If, therefore, the case 
is a local technically, operable growth and distant spread has not 
occurred the prognosis must be assumed as comparatively good. 
Whether distant spread has occurred or not will usually he revealed 
within a short period, so that a patient who is alive one year 
after the operation has a fairly good chance of prolonged survival. 
But it must once more be emphasized that the only possible way 
in which the prognosis of bronchiogenic carcinoma can be im- 
proved is by an earlier diagnosis. 

As regards the inoperable cases the question of radiation 
treatment arises. As regards the value of this treatment our ma- 
terial is not conclusive as no systematic treatment has been given. 
It is, however, our impression that the treatment is of less value. 
We consider poor general condition as a contraindication because 
these patients are empirically known to be worse from radiation 
treatment. Another contraindication is extrathoracic metastases, 
these patients never surviving more than 4 months, even if radia- 
tion treatment is given. Active infection and marked pleural 
effusion are also contraindications to radiotheraphy. 


Summary. 

A material consisting of 80 cases of bronchiogenic carcinoma has 
been studied with a view to sex, age, location of the tumor, 
pathology, diagnosis, symptoms, roentgenographic and broncho- 
scopic findings, operability and postoperative course. There 
were 27 females and 53 males, a relative female preponderance as 
compared to other materials. The average age in this material 
was 51^/4 years. The highest incidence was found in the age group 
from 50 to 60 years. The youngest patient was a 19-year-old 
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girl. 86 % "were over 40 years of age. Of tlie tumors 53 were cen- 
tral, 9 intermediate, 11 peripheral and 7 unclassified. There was 
a right side preponderance, the tumor in 48 cases occurring on 
the right, and in 32 on the left side. There was a preponderance of 
upper lohe tumors, 36 cases as compared to 24 cases where 
the tumor occurred in the lower lohe, and in 4 cases in the middle 
lohe. Histological examination was carried out in 61 cases: Ana- 
plastic carcinoma in 23 cases, squamous-cell carcinoma in 22 cases 
and adenocarcinoma in 16 cases. The comparatively low incidence 
of squamous-cell carcinoma is prohahly due to the relative female 
preponderance in the material. 

The symptoms are more closely discussed. Cough was the pre- 
dominating symptom and occurred in 86 %. In 57 % a cough 
was the first symptom noticed hy the patient. The duration of 
symptoms on admission wms 8.5 months. The duration of symp- 
toms when the patient ^dsited the doctor for the first time wms 2 
months. The doctor is thus responsible for 6.5 months of the 
delay in diagnosing the condition. The roentgenographic findings 
are discussed. The peripheral tumors were all circumscrihed tumors. 
In the cases of central tumors the atelectasis was the predomi- 
nating symptom, viz. in 55 cases. Pleural effusion was found in 
14 cases and necrosis peripherally to the tumor in 5 cases. By 
planigraphy and bronchography bronchostenosis was demon- 
strated in 45 of 47 cases. Only in 32 of these cases could biopsy 
material be obtained by bronchoscopy. Bronchoscopy was per- 
formed in 67 cases, 36 positive biopsies being obtained. In 
addition there were 5 cases -where the tumor was seen but biopsy 
not taken or unsuccessful. 

37 cases were chnically considered inoperable. Exploratory 
thoracotomy was performed in 22 cases, and radical operation in 
21 cases (20 pneumonectomies and 1 lobectomy). In two cases 
the tourniquet method wms used. Both of these patients died. The 
dissection method -was used in 19 cases of which 5 died (26 %). 
The cause of death was: Hemorrhage during the operation, 
shock at the end of the operation, atelectasis of the remaining 
lung, bronchial fistula with empyema, embolism to the opposite 
pulmonary artery. Besides the empyema just mentioned there 
where 2 cases of postoperative empyema. Of the 14 patients sur- 
viving the operation 4 died shortly afterwards, namely 3 within 
four months and one within five months after the operation. 
Of the remaining patients one is alive after 7 years, two after 6 
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years, one after 5 years, three after one year and three after less 
than a year. 
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Recurrence Rate of Hernia in Connection with 
Brief Confinement to Bed Following 
Hernioplasty. 

By 

ANDERS WENOKERT. 


For the past few years an increasing number of surgeons have 
been recommending short stays in bed following operations. The 
advantages of this method are seen in an appreciable decrease in 
postoperative complications: fewer respiratory infections, better 
intestinal function, considerable drop in fatal pulmonary em- 
bolism, and generally better postoperative state of health. In ad- 
dition, the length of hospitalization can be cut down, which is 
important from a financial point of view. 

lATiile more and more surgeons are coming to recognize the bene- 
fits of brief postoperative confinement to bed, many are still 
hesitant in view of what they regard as the hazards of this system, 
particularly the risk of scar ruptures and postoperative abdominal 
hernia. This risk is considered to be especially great in hernio- 
plasty, and numerous surgeons still consider that patients should 
remain in bed for at least ten days and up to two or three weeks 
in order to avoid the danger of recurrence (Brandon 1915, Ed- 
wards 1941, Lavender 1943, Ogilvie 1936). Therefore, some 
surgeons who are in favor of a short stay in bed in connection with 
laparotomy, nevertheless doubt the wisdom of applying the same 
principle to hernia operations. A study of the incidence of recur- 
rence in a series of hernia cases in which the stay in bed was brief 
should be of interest in determining whether the risk of recur- 
14— 490993. Acta chir . Scandinav . Vol . XCVIII . 
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rence is greater in this type of material. If this should not he the 
case, it would appear unlikely that the risk of postoperative her- 
nia follovdng laparotomy in patients treated according to the 
same principle would increase. 

The types of hernioplasty that are particularly well suited for 
an investigation for the above-mentioned purpose are the lateral 
inguinal interventions in men, partly because the risk of reciu- 
rence is relatively great in these cases and partly because the 
material would be large enough to permit evaluation. In addition, 
the literature contains plenty of material for purposes of com- 
parison. 

According to recent statistics, the mean incidence of recurrence 
is 21 percent for medial and 12 percent for lateral hernia (Mair 
1945). 

To compare statistics, it is essential that a differentiation has 
been made between medial and lateral hernia, since the risk of 
recurrence is considerably greater in the former type. Further- 
more, the age and sex distribution must be uniform. The risk of 
recurrence increases with age, which means that the figures for a 
series including a large number of children would give an unduly 
favorable picture of the situation. In addition, the risk of recur- 
rence is greater in a material consisting mainly of persons engaged 
in heavy work. If possible a personal follow-up examination 
should have been made; otherwise it should be clearly stated 
that the figures are based on responses to questionnaires, Grace 
and Johnson reported that at least half the patients who were 
found on personal after-examination to have suffered reciurence 
were themselves not aware that this was the case, Mair’s figure 
for this category was twenty percent. Skinner, on the other hand, 
reported that the rate of recurrences wms about the same m 
persons examined personally as those followed up by means of a 
questionnaire. 

Finally, the period of observation must have been sufficiently 
long. In this respect, it is generally agreed that the majority of 
recurrences take place within two years of the operation (Bran- 
DEN, 70 percent within one year and 90 percent within two years; 
Burdick, 33 percent within two years; Lavender, 80 percent 
within one year; Mair, 60 percent within six months and 75 per- 
cent within one year; Niessen, 90 percent within two years; 
Shelley, 30 percent within nine months, 44 percent within one 
year- and 89 percent -within two years). 
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Present Material. 

Gotn'position: The material comprises all the cases of lateral, 
non-incarcerated inguinal hernia in males of fifteen years and 
older operated on during the years 1943 through 1945 at the 
Military Hospital in Boden, as well as a comparative series from 
the same hospital dating from the years 1937 through 1942, or 
altogether 913 patients. The age distribution appears from Table 
1. The average age is 32.3 ^ 12.3 years for the 1943 to 1945 
series and 32.5 i 12.2 years for the 1937 to 1942 series. About 
ten percent of the patients were over fifty years old. 


Age Distribution. 
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Civilians as well as military personnel are treated at the hos- 
pital. In the present material, most of the prewar cases were 
civilians, while military personnel dominated after the war broke 
out. That the age distribution nevertheless was the same before 
and after 1943 is probably due to the fact that before the war 


most of the military patients were recruits about twenty years 
of age, while a great number of those after the war broke out 
were older men who had been drafted for military service. The 
non-military patients were practically all farm and forest workers. 

Ofei alive method: In addition to removal of the hernial sac, 
plastic repair was done without displacement of the funiculus. 
The latter thus came to lie behind both the sutured obliquus in- 
ternus muscle and the aponeurosis of the obliquus externus all 
the way down to the inferior medial angle, where it emerged. It 
was attempted to make this angle just wide enough to lodge a 
fmger-tip beside the funiculus. The internus muscle was sutured 
0 t e inguinal ligament, and the sutures were attached to the 
3unction of the muscle with its aponeurosis. This repair work was 
reinforced by attaching the medial flap of the externus aponeu- 
rosis to the ingmnal ligament and then doubling the lateral flap 
over the whole area. ■ 
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Beginning in 1942, tlie suture material used for the deep her- 
nioplasty was stainless metal twine measuring 19 X 0.08 mm, 
made by the Fagersta Steel Company, This quality has all the 
advantages of non-absorbable suture material without irritating 
the tissues, as silk and linen do. Suture fistulas were only observed 
in exceptional cases and were much less common than with silk 
sutures. 

Prior to 1942, two weeks in bed was the rule follomng her- 
nioplasty at the Military Hospital. That year the system of short 
stay in bed was introduced and began to be applied in all cases 
of laparotomy. At the same time, the stay in bed was shortened 
for hernioplasty patients too, and by the end of 1942 the average 
postoperative period in bed for these cases was slightly over 
seven days. The corresponding figure for the 1937 to 1942 period 
was 11.1 ± 3.5 days. The stay in bed continued to be shortened 
in 1943, and the average for the period 1943 to 1945 was 3,0 i 0.8 
days. 

Cutting down the stayin bed resulted in a considerable decrease 
in the number of days of hospitalization. The average for the lat- 
ter was 13.5 ± 3.2 days for the first period and 5,3 i 0.9 days 
for the second. Following discharge, military personnel were given 
two or three weeks convalescent treatment in army quarters or 
at home, after which they were put on light duty for two weeks. 
As a rule they were back on full duty within six weeks of the 
operation. Civilians were advised to rest for two or three weeks 
and then do light work for another fortnight. 

Immediate comflications: It is difficult to evaluate the imme- 
diate complications, due to the incompleteness of some of the 
case histories. There were 12 postoperative respiratory infections 
recorded for the 1937 to 1942 period and 18 for the 1943 to 1946 
period, while wound infections or postoperative hematomas were 
noted in 29 cases in the first period and 22 in the second. One 
case of pulmonary embobsm and one of thrombosis were noted 
on the tenth day in the first group, but neither of these complica- 
tions appears to have developed in the second group. No deaths 
occurred. 

Incidence of recurrence: The main point of interest in judging 
the merits of a short stay in bed following hernia operations is 
obviously whether the incidence of recurrence has increased. 

In order to form an accurate opinion on this question, it would 
undoubtedly have been desirable to have conducted a personal 
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f„I)„w-up emmiBation of all the patients operated 
ately this was not praotioaWe, and we therefore had to he satis- 
fied with a questionnaire. Howeuer. by examining the control 
material in the same way, the figures for incidence of recimence 
in tlie two groups were comparable and gave adequate imorma- 
tion on which to study the main question; was the rate of recur- 
rence higher following a short stay in bed'? 

The questionnaire was sent out in December 1947 to all the 
persons operated on from 1937 to 1945. Thus the shortest period 
of observation was two years. The following questions were asked; 

1. Has the hernia recurred? 

2. If so, how long after the operation did it reappear? 

3. Have you been troubled with pain, discomfort or swelling 
in the region of the operation? 

4. Has your capacity to work been adversely affected by the 
hernia operation? 

6. Are you fully satisfied with the result? 

The responses may be summarized as follows; 



■■■ 


Not satisfied 

Satisfied 

Rccxirrenco 

for some 
other reason 

285 

29 

4 

260 

20 

11 


No. of No. 
replies dea 


1937 to 1942. 
1943 to 1945. 


Answers were received in 72 percent of the 1943 to 1945 group 
and in 66 percent of the control material. Deducting the deaths 
among which there were no recurrences, according to state- 
ments by relatives — the material comprised 291 and the control 
series 318 patients. The rates of recurrence were 6.9 percent and 
9.1 percent, respectively. However, the 1943 to 1945 group in- 
cludes eleven patients and the control group four who, although 
they had not observed a recurrence, nevertheless replied to the 
fifth question in the negative, thus indicating that they were 
not fully satisfied ivith the result of the operation. The most com- 
roon complaint was tiredness and a sensation of discomfort, some- 
times only following hard work. 

Some of the persons in the control group reported that they 
had been troubled by various symptoms after the operation, but- 
t at these had gradually vanished. These persons were included 
in the satisfied category. 
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The patients with recurrences and those not satisfied for some 
other reason together amount to 31, or 10 percent of the 1943 to 
1945 groups and to 33, or 10.3 percent of the control material. 
Here, cases counted as recurrences include not only actual re- 
currences, but also patients complaining of stinging sensations, 
discomfort, weakness, etc., and the only cases counted as success- 
ful are those in which the patients reported that they were fully 
satisfied with the results. In this way, the incidence of recurrence ' 
corresponds with the average. 

The age distribution among the recurrences appears from the 
following table: 






35—39 

40 — 44 

45—49 

50—54 

55 — 59 

60-64 

65-69 

1 

11 

6 

4 

5 

7 

3 

3 

3 

3 

3 


The mean age is 38.4 ^ 14.6 years, or slightly higher than for 
the material as a whole. 

Thirty-one, or 63 percent of the recurrences developed within 
one year, while 41, or 83 percent appeared within two years. 

All the figures presented so far refer to the total number of 
patients operated on only. Bilateral operations were performed 
in 29 cases in the 1937 to 1942 group and in 12 of the 1943 to 
1945 group. There were five recurrences among the 41 bilateral 
operations, all of them unilateral. The incidence of recurrence in 
this material is thus only slightly greater in bilateral than in uni- 
lateral operations. 

The question whether the incidence of recurrence following her- 
nia operations increases with brief postoperative confinement to 
bed can thus be answered in the negative with regard to the pres- 
ent material. 


Summary. 

The material consisted of 291 lateral, non-incarcerated inguinal 
hernia in men over 15 years, all of them treated operatively. The 
technique of operation consisted of hernioplasty without displace- 
ment of the funiculus. Wire sutures were used. The rate of recur- 
rence was ten percent, based on responses to a questionnaire. The 
postoperative stay in bed was 3.0 ^ 0.8 days. The rate of recur- 
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rence did not differ from that for 318 control cases, which were 
of the same type and examined in the same way and in which 
the mean stay in bed was 11.1 i 3.5 days. 
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From the Children’s Clinic of the University, Helsinki. 
(Chief: Prof. A. Ylppo, M. D.) 


Acute Painful Torticollis jiiicl Cervical 
Siibliixation. 

By 

M. SUIiAMAA. 


Acute painful torticollis is known to be either traumatic or due 
to infection (Saidman 1948). Of the latter the most well-known 
is the so-called nasopharyngeal torticollis. Geisel (1930) assumed 
that rotation subluxation between the atlas and epistropheus is 
the reason' for acute painful torticollis of the kind that occurs 
soon after tonsillectomy or after inflammation of the pharynx, 
ears or lymphatic glands of the neck. Dalla’’ (1875), Kirmisson, 
Lannelogue, Broca and Bedard (1898) had earlier described 
the same syndrome. Grisel stated that subluxation was caused 
by infection and muscular contraction. J. E. Berkheisbrs and 
F. Seidlers arrived at the same result in their cases, as also 
PiOTET. G. Odelberg- Johnson (1932) and A. Delgoeee (1934) 
do not, however, believe in the subluxation shown by P. Grisel 
in roentgenograms, and they produced similar photographs of 
healthy people taken in a certain projection. In their opinion the 
torticollis is due to arthritis of the upper cervical vertebrae. E. 
Sorrel (1937) considered both these reasons possible. P. Swyng- 
HEDAUW, G. Bonte and E. Laine (1946) established in their cases, 
first an infectious decrease of the calcium content and later rota- 
tion luxation of the atlas, and concluded that the cause of 
Grisel’s syndrome was a slight osteitis or osteoarthritis. Niever- 
GELT (1947) showed cases of rotation subluxation following 
arthritis and, in one case, causing ankylosis of the massa laterahs 
atlantis and the epistropheus. The cause of torticollis following 
infection lies mostly between the atlas and the epistropheus. 




Sulamaa: Acute Painful Torticollis 


and Cervical Subluxation 


: 1. Case 1. Roentgenogram showing sub- Rig. 2. Case 2. Roentgenogram of the Rig. 3. Case 2. Roentgenogram of the neck 

luxation between the second and third flexed neck showing subluxation between in a position of liyperextension; the dis- 

cervical vertebra. the second and third cervical vertebra. location has disappeared. 
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Eocher-Pouyanne has described a case of subluxation between 
the second and third cervical vertebra, and J. Saidman states that 
tuberculosis of the spine and other local infections may cause 
pathological luxations in the joints between the various cervical 
vertebrae. Lasserrb described a case of subluxation between the 
fifth and sixth cervical vertebra resulting from cervical spon- 
dylarthrosis and causing radiating pain in the upper extremity. 
R. ‘VVatson- Jones mentions that osteoporosis caused by hyper- 
emia may soften the hgaments between the vertebrae causing, 
among other things, forward luxation of the atlas. He also found 
that even a very slight trauma may cause subluxation, a sudden 
forward nodding of the head when a car stops unexpectedly, for 
instance. 

Two cases which the author has observed and which, because 
of the pathological picture, belong to the afore-mentioned groups, 
deserve to be reported. 

Case 1, nr. 1438/48, was a girl aged 6Y2 years who had previously 
been healthy. On Peb. 2, 1948, she felt sick and in the mght she woke 
up complaining of a pain in her neck. Although not otherwise ill she kept 
her head bent to the left from this day on, intentional or inadvertent 
efforts to change the position of the head immediately causing crying. 

2 months later at the Children’s Clinic it could only be established 
that the neck was in a wry contracted position, the S. R. being 8, the 
blood count normal, Pixquet — , MantouxO.i mg Roentgenography 
of the cervical vertebrae showed, although not quite clearly, sublux- 
ation between the second and third cervical vertebra. When the head 
was kept in hyperextension the pain disappeared immediately. The 
head and neck were fixed in a plaster coUar in which the patient felt 
well. In a little less than a month the collar was removed and the pa- 
tient was free of symptoms. The head moved freely. 3 days later the 
patient suddenly felt great pain in the neck and the same abnormal 
position of the head was established. Hyperextension of the neck agaiu 
brought imme^ate relief. Having been treated with a plaster collar for 

3 months the girl remained free of symptoms. Further control roentgeno- 
grams showed nothing abnormal. 

The course of the disease, the disappearance of the pain 
at hyper extension and the final recovery through immobilization 
together with the uncertain roentgen findings indicate cervical 
subluxation. Its etiology remains unclear. A slight unnoticed 
trauma is just as possible as a nasopharyngeal inflammation. The 
shght preceding feeling of sickness may be a symptom of the 
latter. The course of the disease and the negative roentgen findings 
exclude tuberculous spondyhtis in spite of the positive Mantoux. 
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Case 2, nr, 2373/48, was a girl aged 3 years. Previously liealthy as a 
rule. In January 1948 angina, and in March supj)urative otitis on both 
sides for which she was given penicillin among other things. As the in- 
flammation of the right ear continued, although with reduced intensity, 
the child was brought to the Ear Clinic at the end of June 1948, The' 
ears were found to be healed, but great tenderness was established on 
the right side of the neck and the head was fixed in a torticolhs position. 
At the Children’s Clinic painful torticollis with contraction on the right 
side was established, Pirquet -j- (earlier Calmette vaccinated), S. E, 
7 mm, WR — , blood count normal. No certain conclusions could at 
first be drawn on the basis of the roentgenograms. Renewed roent- 
genography performed under anesthesia in order to prevent rotation 
projection, showed a slight subluxation between the second and the 
third cervical vertebra in flexion. The line formed by the posterior sur- 
faces of the vertebrae in this place showed a broken step-like formation. 
A roentgenogram of the vertebrae in a position of hyperextension, how- 
ever, showed no dislocation whatsoever, the subluxation evidently hav- 
ing been reposited. When the patient was laid on her back the head 
hanging freely, the pain disappeared immediately in this case also. 
The final recovery required treatment wdth a plaster collar for 2 V 2 
months. 

In this case also the diagnosis of subluxation was confirmed by 
the fact that the pain ceased immediately when the head was kept 
in a position of hyperextension. Osteo-arthritis following the 
otitis seems to be etiologically probable. Even an incomplete 
roentgen-examination indicates in this case that the process, 
diverging from Grisel’s syndrome, was located in the joints be- 
tween the epistropheus and the third cervical vertebra. 

J. Saidman, in his summary, states that torticollis seldom oc- 
curs as a direct result of a trauma since a trauma is mostly fol- 
lowed by a luxation fracture with more serious symptoms. Waking 
up with a painful torticollis, as if having slept in an uncomfort- 
able position, is quite common. Children, particularly girls, fall 
ill in this way and some preceding infection of the pharynx can 
mostly be established. According to R. Watson-Jones the trauma 
need not be serious in order to cause cervical subluxations and, 
when it is a question of children, it may often escape attention. 
Etiologically the cases reported by me do not present anything 
new. The subluxation, on which there is a certain disagreement, 
was, however, evident although it cannot by force of circumstan- 
ces be roentgenologically "Satisfactorily proved. Cessation of the 
pain immediately upon hyperextension of the head is a proof 
beyond dispute that it was a question of a subluxation. In the 
first case there was even a typical recurrence after an evidently 
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complete recovery. As, in the second case, the etiology is probably 
infectious, the subluxation must chiefly be the result of an 
arthritic loosening of a joint, or of a loosening otherwise caused 
by inflammatory hyperemia. The uncertain roentgen findings 
indicate that the site of the subluxation in both my cases was 
between the second and third cervical vertebra. In the second 
case the infection originating in the ear evidently affected the 
intervertebral joint one vertebra lower down than usual. As treat- 
ment of painful torticollis extension of short duration with the 
aid of Glisson’s apparatus and thereafter the usual supporting 
collar of plaster of paris or of some lighter material is recommend- 
ed. The method used in my cases of letting the head hang back 
in the bed seems to give a quick result, but the first case showed 
that in order to avoid recurrence the extension position must be 
maintained for a long period, at least over a month. 

Summary. 

The author describes two cases treated by him, girls of 6 and 3 
years respectively. In the first case painful torticollis was estab- 
lished in the morning when the girl woke up. There were no 
preceding diseases or traumas. AVhen the patient was brought 
for treatment 2 months later, roentgenograms indicated, however 
not with complete certainty, subluxation between the second and 
third cervical vertebra. The pain ceased immediately and the 
neck could be freely moved when the head hung in hyperexten- 
sion. The plaster collar which had been applied was removed 
after one month and the girl appeared to be cured. 3 days later 
the condition suddenly recurred and disappeared again when the 
head was placed in a position of hyperextension. Recovery was 
final after treatment with a plaster collar for a period of 3 months. 
In the second case painful torticollis occurred after an otitis of 
long duration. Roentgen- examination performed under anesthe- 
sia showed subluxation between the second and third cervical 
vertebra when the head was flexed. Dislocation could not be 
established in hyperextension. As in the first case, the pain ceased 
and the contraction loosened when the head was hung in a position 
of hyperextension. Recovery followed after treatment with a plas- 
ter collar for 2^/2 months. The successful reduction in both cases 
confirms the diagnosis of subluxation. In the first case the etiology 
IS uncertain. An unnoticed trauma is the probable cause. In the 
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second case the subluxation is probably the result of arthritis as 
the pathological picture, with the exception of the location, cor- 
responds to P. Grisel’s nasopharyngeal torticollis. 
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Tuberculosis of the Spine. 

I. An Analysis and. Follow-up Study of 507 Patients. 
II. The Mobility of the Lumbar Spine after 
Tuberculous Spondylitis. 

Oslo, 1949. Price Sw. Or. 12; — . 

By 

rVAR ALVIK. 

(Author’s abstract.) 


Part I. 

This part deals with certain clinical-radiological conditions in 
patients who suffered from tuberculous spondylitis and were 
treated in Martina Hansen’s Hospital (Chief: Dr. John Halh) 
in the 10-year period 1936—1946, In addition to remarks on the 
diagnosis and differential diagnosis, a few comments are made on 
the evolution of tuberculous spondylitis, and various forms of the 
disease are dealt with. 

In the analysis special attention is paid to the age and sex 
distribution of the disease, its symptomatology, onset and dura- 
tion, other tuberculous lesions in the subjects of spondylitis, the 
localization and extent of the spondyhtis, and the occurrence of 
abscesses, sinuses, paraplegia and nephrolithiasis in association 
with tuberculous spondylitis. These findings are to some extent 
at variance with those recorded in earlier pubhcations. 

■ The principles of treatment apphed to this material are discussed 
with special reference to the comparative merits of conserva- 
tive and operative treatment. An account is also given of the 
technique of operative fixation. 

The whole of the material has been re-examined, and most of 
the patients have undergone a clinical and radiological re-examina- 
tion by the author. Three patients could not be traced. 
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Of the survivors who were re-examined and who had been 
operated on, 78.75 % were fully fit for work, and this was the 
case with 62.34 % of those who received conservative treatment. 
No one with an observation period under 2 years was included 
in this study. As the indications for one or other of these treat- 
ments were not identical, these figures are not directly comparable. 
The interval between discharge and fitness for whole-time 
work was shorter after operative than after conservative treat- 
ment. 

The most common causes of a diminished capacity for work 
were subjective back symptoms (pain, tiredness, weakness and 
stiffness in the back) without demonstrable persistence of active 
disease or progress of the tuberculous lesion at the same time. 
Subjective back symptoms existed in some form or other in 
62.85 % of all who "were alive at the time of re-examination. 
Greater attention ought therefore to be paid to the treatment 
of the muscles of the back and the whole of the motor system 
than has hitherto been the case with prolonged treatment with 
immobilization. 

At the end of the observation period, 17.75 % of the patients 
in the original material had died. The excess mortality was 9.62, 
being 9.89 for men and 9.25 for women. The most common cause 
of death was tuberculous meningitis. 

No bone graft defect was observed in any short bone graft 
(fixation of only the diseased vertebrae). Bone graft defect was 
observed in 28.86 % of the patients treated with a long bone graft 
(fixation extending beyond the diseased vertebrae). With only 
two exceptions all the bone graft defects corresponded to the 
segment which had not been destroyed. Bone graft defects were 
very rare in the thoracic spine. 

The forms of healing are classified in 7 categories, mainly 
on the basis of the radiological appearance of persistent bone- 
cartilage defects. The most frequent forms of healing are those 
by “complete block” and “corpus defect with disk reduction” 
which must be regarded as satisfactory forms of healing. An in- 
complete block” may be compared with a pseudarthrosis. 

Part II. 

This part deals with the mobility of the spine in the frontal 
and sagittal planes in cases of tuberculous spondylitis, 22 healthy 
persons serving as controls. 
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Tlie dynamic-static function of tlie spine, and tlie significance 
of muscular spasm and of insufficiency of the muscles of tlie 
back are discussed. 

These investigations have been carried out on principles and 
with a technique devised by myself with a view to the radiological 
registration of active movements in the erect posture and therefore 
under strain. Flexion in the sagittal plane was registered in the 
sitting position. 

The mobility of the lumbar spine (L.l — 5) of persons fit 
for work after having suffered from lumbar spondylitis was found 
to be reduced in both planes when a comparison was made with 
presumably healthy spines. The limitation of the range of move- 
ment was found to be greatest in the sagittal plane both with 
regard to the lumbar spine as a whole and also to movements 
between individual vertebrae. No compensatory increased mo- 
bility between healthy vertebrae beyond the site of fixation or 
destruction was observed. A certain range of movement between 
fixed vertebrae showing no radiologically demonstrable bone-graft 
defect was also observed. A to some extent considerable range of 
movement was observed in segments which had been destroyed 
but not fixed. 

In conjunction with ordinary conservative treatment, the 
operative fixation of a tuberculous spine is indicated in a relatively 
large number of cases. 

As a rule, the operative fixation of the lumbar spine should 
be effected by short fixation of only the diseased vertebrae, 
whereas when the thoracic spine is involved the fixation should 
include neighbouring vertebrae. 

The fixation should be solid and should include the spinous 
processes and as much as possible of the arches, right out to 
their articulations. 

The fixation effected by a single bone graft in the spinous 
processes must be regarded as insufficient. 
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(Head: Professor GUSTAF SSdeeLUND.; 


Some New Obserratioiis Concerning 
the Symptom “Pallor” in the 
In flamniation Syndrom e. 

By 

J. ADAMS-RAY and B. PERNOW. 


Paleness and cold sweat, both signs of a high sympathetic 
tone, are symptoms often seen in a person suffering from severe 
pain, a reflex response evoked through excitation of the pain 
pathways in the sensory nerves. 

If one reads, however, such standard works as, for example, 
“Pain”, by Lewis (1), one finds little or nothing about the 
sympathetic reflexes. Even Leeiche (2) who, however, points 
out the initial vasoconstriction, considers vasodilatation to be 
the symptom which dominates circulatory disturbances after, for 
example, trauma. But even he finds it difficult or impossible to 
explain the indisputable influence which sympathectomy, chem- 
ical or surgical, has on post-traumatic pain and oedema. The 
question is, does vasodilatation really dominate the body’s response 
to trauma, and what happens to the sympathetic response? 

In his doctor’s dissertation one of us (3), in traumatic hand 
affections, observed a symptom not previously described, as- 
sociated with an increased sympathetic tone, viz., a paleness of 
the whole hand, visible to the naked eye, constituting a sign of 
increased tone in the capillaries and venules. The symptom 
was observed in 37 per cent of the cases. It is referred to in the 
follovdng as “pallor”. 

It is known, inter alia, through Lewis’ (I) work, that capillaries 
and venules can contract with such strength that they are able 
to resist a dilating force of up to 100 mm Hg. Even Tinel (5) 

15— 490993. Acta cliir. Scandinav. Yol. XCVIII. 
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associates oedema witli an increased tone on the side of outflow 
and in the material there was found a connection between pallor 
and tumour. 

Even between pallor and pain there was a connection. Pallor 
was, certainly, found more often in those cases with hyperalgesia, 
than in the rest of the material. It is possible that hyperalgesia 
is due to the fact that the pain substances, which according to 
Lewis (1) are produced through the axon-reflexes in the pain 
nerves, are concentrated through the increased tone of the side 
of outflow, for which pallor is an expression. 

During further examinations at the Surgical Out-Patients’ 
Department of the Serafimer lasarettet, one of us (A-K.) found that 
pallor was a particularly common symptom in traumas and 
infections. It appeared as if pallor, partial or comprising the 
whole hand, was a fairly consistently occurring symptom, and a 
work was published together with Hagberg (6), in which the 
symptom was objectively studied by a special method. 

The principle of the method is the measurement of the reflexion, 
from identical small areas on the hands, when the surfaces are 
lighted up with a two-wave-length light. A light with a wave- 
length of 6,500 A is used first, in which w^ave-length haemoglobin 
has its maximum absorption capacity. The redder the smface, 
the greater wiU the absorption be, and, thus, the reflexion less. 
One has, thus, in the relation between the reflexion in this wave- 
length, and the reflexion in 7,000 A, in which wave-length the 
haemoglobin absorption is quite insignificant, a relative gauge of 
the proportion of haemoglobin in the sldn. This gauge, P, has 
been fixed so that the higher the E-value, the greater the pallor. 

The results of the examination were in the main as follows; 

1. Fifty-six cases of hand injury (5 fractures etc., 24 non- 
infected and 27 infected wounds and other infections) were 
examined. Of these, 66 per cent were examined 4 to 10 days 
after the trauma, or after the first symptoms of infection. 

In 83.9 per cent there was a definite pallor on one or severa 
of the skin areas examined. In 7.1 per cent there was a possible 
pallor, and in 8.9 per cent pallor could not be seen. 

In six cases the pallor could be seen at the site of the trauma 
or infection, while in the remainder it could be described as 
collateral. 

2. Pallor was almost certainly due to an increased tone in the 
capillaries and venules. 




3. In five cases tlie nerves leading from the injury were blocked 
with a 2 per cent Xylocain. By this, the increased capillary- 
venule-tone in the area, not supplied by the blocked nerves, 
was neutralized. The result indicated that the symptom was due 
to a reflex action through the sympathetic efferent nerves. 

4. Vasodilating substances, formed by anoxia and the influence 
of dry heat, momentarily reduced the increased tone, which, 
however, fairly quickly recovered. 

Pallor comprising the whole hand had, in the only inspected 
material (3), been observed for the first time on an average of 
four days after the injury, or on the first day following symptoms 
of infection in non-traumatic cases. 

As a first task we set ourselves to study, with the new method, 
the first appearance of pallor in hand injuries. In this connection, 
the localization and development of the symptom were also 
studied. 

A fixed latency time between trauma and pallor appears to 
be not only of theoretical interest, but also, probably, of practical 
value. A similar latency time between trauma and oedema is 
found, in fact, clinically. Tonnis (6) has accordingly shown 
that the first signs of cerebral oedema appear after 2 to 3 days’ 
latency; and, for instance, the emptying troubles after ventricle 
resection, generally appear first about two days after the ope- 
ration. A similar latency time between trauma and oedema appears- 
to exist even in hand injuries. 

As a start in such an investigation, w’e studied 25 cases of 
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clean-cut wounds, caused by sharp instruments, wbicb ran the 
course without any clirucal signs of infection. 

In the course of our work we decided to study also the con- 
nection between pallor and hyperalgesia. This we did in 14 of the 
above cases. 

Figure 1 denotes the 12 points on each hand (Fig. 1) which 
were investigated. These points have been chosen, partly because 
they normally show a certain degree of rubor, and partly because 
they are technically easy to measure with the existing type of 
apparatus. 

The patients were examined daily from the first day after the 
injury till definite pallor w^as established. Later, they were, 
as a rule, examined on the 7th, 14th, 21st, etc. days after the 
injury. In four cases, through the courtesy of the patients, daily 
examinations were carried out during the whole period of the 
symptom. 

The technique employed in the examination for hyperalgesia 
was as follows: a needle was drawn over the sldn in the direction 
of the wound, and the patient was asked to state when it felt 
sharper. With repeated determinations, at distances of from 
half to one centimetre, the hyperalgesic area was ringed round, 
mapped out and measured. 


Results. 

I. Pallor. 

The 25 cases of incision wounds consisted of 20 wounds 
localized to the fingers, and 4 to the palm of the hand. In 
no cases were there any clinical signs of infection. 

A. First a-pfearance of pallor. 

In 24 of the cases (96 per cent) pallor could be shown. In the 
following Table the first day on which the symptom appeared 
is shown. 

The day after injury on whieh „ 

pallor appeared 1 2 3 4 5 6 < 

Total number of cases ....7 7 5 2 1 1 ' ^ 

Pallor was therefore established on an average of 2. 6 days after 
the injury in 96 per cent of the cases. 
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With regard to localization on the first appearance of the 
symptom, the following observations have been made. 

1. In three of the seven cases in which paUor appeared already 
on the first day after injury, pallor was seen on that side of the 
hand (dorsal or palm) on which the wound was localized. 

In three cases, one wdth a wound on the palm, and the others 
with a wound on the back of the hand, pallor was seen at all the 
examined points. 

2. For those cases (17 in number) in which pallor occurred 
the second day, or later, the following applied; 

As under 1., pallor was always found at points immediately 
surrounding the wound. In one case the wound coincided with 
a measuring point, which showed definite paleness. In general, 
pallor was spread out dorsalty in those cases where the injury 
was localized to the back of the hand, and both on the dorsum 
and the palm in injuries localized to the palm of the hand. 

3. No relation between the size or position of the wound, 
and the time of appearance of pallor, has been established. 

B. Further course of ‘pallor. 

1. In 15 cases where the pallor first occurred on the dorsum, 
it had, in 10 cases, within one to two days, spread even to the 
palm of the hand. 

2. This spreading of the symptom corresponds with an increase 
in the degree of paleness the first few days after the appearance 
of pallor. 

In four cases F has been determined through daily determina- 
tions, by which this chart was obtained. Fig. 2. 

3. In 7 cases the F values at the points nearest the injury 
were higher than those lying further away at the first appearance 
of pallor. With the ensuing increase of F values this fact remained. 

As daily examinations were not done in all cases, the calculated 
average for the duration of pallor after the first appearance, 10 
days, is only approximate. 

A collateral spreading rubor was seen in 8 cases, in five cases 
on the palm, and in three cases on the dorsum of the hand. 

The rubor disappeared the day before, or on the same day, 
the pallor reached its maximum. The redness did not, as a rule, 
change to pallor, but to the normal colour of the healthy side. 

The cause of the latency time between trauma and oedema, 
in the material presented here, cannot be definitely ascertained. 
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There is a possibility that vasodilatation predominates in the first 
stage after trauma, so that vasoconstriction cannot take place 
or be shown. Only when the vasodilating substances become less 
concentrated, owing to an increased blood flow, can the influence 
of the sympatheticus appear. 

This accords, to a certain extent, with the fact that in the 8 
cases where rubor was seen, that is to say, a vasodilatation effect, 
pallor was first noticed 4 ± 0.6 days after the injury, while in 
the remaining 16 cases it was first noticed 1.9 0.2 days. 

The difference of 2.1 ^0.6 days is, statistically very probable. 

With j^“-analyses with Yates correction there is also a very 
probable difference between the two groups (;i;® — 7.7, P -• 

0.01 — 0.001). Even the fact that rubor disappeared when pallor 
reached its maximum, is an indication in the same direction. 

The investigations will be continued and expanded, with 
similar determinations, even in cases of infected wounds, and 
closed injuries. 


n. Hyperalgesia. 

Fourteen cases were examined as to the connection between 
pallor and hyperalgesia. 
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Fig. 4. Degree of pallor ( — ) and extension of liyperalgetic area in 9 cases. 

After the 6tli day measurements were not made daily. 

1. One case in wMcli no pallor was seen on repeated e.N:ainijia- 
tions, did not either display hyperalgesia. 

2. In the remaining 13 cases a small hyperalgesio zone was 
seen close to the wound on the day following the injury. In four 
of these cases positive pallor was seen on the first day. 

This zone increased in size each day, and reached its maximum 
in about 3 to 6 days. At the same time there was a corresponding 
increase in the degree of pallor. In injuries to the lingers, the 



228 


J. ADAMS-RAY AND R. PERNOW. 


maximum liyperalgesia extended over two-tliirds of the whole 
finger; in injuries to the palm of the hand, it extended over a 
quarter to a half of the same. Pallor and hyperalgesia then disap- 
peared together, the latter talcing a few days longer than the former. 

An example of the observations made is seen in Pig. 3 and 4. 

3. In one case of injury to the palm of the hand, besides the 
hyperalgesia area on that spot, a similar area was observed on 
the dorsum. In a few cases it was observed that after a time, 
h]!q)era]gesia changed to hypoalgesia. 

The material is too small to enable one to draw any definite 
conclusions regarding the connection shown between pallor and 
hyperalgesia. However, the hypothesis previously submitted, 
that an increased tone on the side of outflow could increase the 
concentration of the pain substances released through the axon- 
reflexes, and thus produce hyperalgesia, appears to be supported 
by the observations made. 

Further investigations have already been started. 

Summary. 

I. Pallor, in 24 out of 25 cases (96 per cent) was seen for the 
first time on an average of 2.6 days after the injury. It often 
appears first at points immediately surrounding the wound (in 
one case where the wound and the measuring point coincided, 
pallor was also found locally), and later has a tendency to spread 
to other points. In several cases pallor was most pronounced at 
the point nearest the wound. Pallor shows a tendency to increase 
so as to reach its maximum after some days, and then to disap- 
pear gradually. The approximate duration, after the first ap- 
pearance of paUor, is on an average 10.5 days. 

A collateral rubor was found in 8 cases. It disappeared the 
day before, or on the same day, pallor reached its maximum, 
and did not, as a rule, change to pallor. The possibility is dis- 
cussed that the latency time between trauma and pallor could 
depend upon a vasodilatation predominance at an early stage, 
later diminishing, and permitting vasoconstriction to appear m 
the capillaries and venules. 

II. In fourteen cases daily examinations were made concermng 
both pallor and hyperalgesia. In one case neither pallor nor 
hyperalgesia appeared. In the remaining thirteen cases a hyperal- 
getic zone appeared. Its increase and abatement corresponded 
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Steiio’s Experiment in Man 

as Complication in Lumbar Aortograpliy. 

By 

NILS ANTONI and ERIK! LINDGREN. 


It is about 20 years since aortography was first described by 
Dos Santos, Lamas and Caldas. Many diagnostic methods are 
by no means nearly so old, but nevertheless have become widely 
used and have had great practical significance. As that is not 
the case with aortography the question may be advanced — 
upon what can this depend; is it possible the method of examina- 
tion who is subject to certain disadvantages, or are there other 
methods available which give the same information more in- 
fallibly or in an easier way? The sphere of application of aorto- 
graphy in the beginning was above all to make clear if there 
was any tumor in or near the kidneys. According to the opinion 
of most, aortography for this purpose simply cannot measure 
up to pyelography or urography. In the majority of cases the 
results of one of these latter examinations, or both together, in 
combination with the clinical findings clearly indicate the line 
of practical treatment. Undoubtedly every roentgenologist with 
a fair amount of experienee in this field has, nevertheless, been 
confronted by cases in which the question of tumor or anomaly 
could not be answered with certainty through filling the kidney 
pelves and calyces with contrast medium. In certain cases the 
preoperative conclusion as to the nature of an indicated expansive 
process can be uncertain. Consequently, there is undoubtedly 
room for a method which would be able to supplement the afore- 
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mentioned roentgenologic methods of examination of the kidneys. 
In the work from 1933 which concludes with the words: “N’y 
a-t-il pas deja quelques raisons pour croire un peu a I’arterio- 
graphie renal?” Dos Santos, himself, has convincingly answered 
the question and shown that in aortography we have that com- 
plementary method. But outside of the Spanish-speaking coun- 
tries, and there, particularly the Dos Santos school, aortography, 
in spite of that, has not had wide use. There are probably several 
reasons. The very operation of itself probably deterred many 
before wide experience was obtained in puncture of the large 
vessels. In the beginning there was only the strongly hypertonic 
and irritating contrast medium, sodium iodide. Dos Santos 
mentions the risk of puncturing the renal artery instead of the 
aorta and all contrast medium will be thus injected into the artery 
of one kidney. With the use of sodium iodide as contrast medium 
this could have an injurious effect on that kidney. Thus, he men- 
tions a “zone dangereux” within which the puncture shall not 
be made. Since it is impossible to know beforehand where the 
artery of the kidney lies, every such statement is a simplification 
that has no great value in the individual case (the position of the 
kidney can be observed, it is true, but it is not therefore possible 
to indicate exactly where the kidney vessels go). Finally, aorto- 
graphy is decidedly more circumstantial than especially uro- 
graphy and cannot make clear the pathologic anatomy of the 
kidney in all respects (provided the contrast medium injected 
for aortography is not afterward used for delineation of the 
kidney pelvis’ and calyces’ anatomical appearance. That pre- 
sents certain difficulties, however, when aortography is carried 
out under narcosis). 

During the 1940’s, however, the interest in aortography has 
increased especially in America and during the last years, also 
in our country. In all probability this is in connection with the 
continually increasing endeavour toward exact preoperative diag- 
nosis, with the added experience in percutaneous puncture of 
the large vessels, as well as with the introduction of contrast 
media of per-abrodil type in higher concentrations than previ- 
ously. Hitherto, judging from the literature, mainly conditions 
of the arteries of the kidneys and their branches have been ex- 
amined. Beside information about the vessel supply of the kidney 
(congentital or acquired ectopia, aberrant vessels as eventual 
cause of hydronephrosis), occurrence of expansive processes in 
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the kidneys and their nature, eventual connection of retro- 
peritoneal processes ■with the kidneys or their more immediate 
site may also be made clear. Particularly the important question, 
tumor or cyst, could probably be ans-wered -with greater certainty 
through aortography than -with any other method of roentgeno- 
logic examination. The only method in the case that might be 
compared to aortography would be that reported by Lindblom: 
puncture of the expansive process, diagnosed either "with uro- 
graphy or pymlography and, if any cavity is encountered, injec- 
tion of contrast medium into it. The procedure is based, accord- 
ingly, upon the method earlier reported by Pish; i. e. to puncture 
the cyst with therapy the object in Anew, empty it and thereafter 
inject such a material that the walls of the cyst Avill grow together. 
Judging from experiences in the roentgenological department of 
the Serafimerlasarettet, it appears, however, that the nephro- 
graphic effect which becomes more visible Avith aortography 
than with urography, perhaps might have also, in certain cases, 
a greater significance than the study of the site of the trunk 
vessels. These conditions will not be more closely touched upon 
here. (It is the intention that later in another connection one 
of us (L — ^n) shall give a report of our experiences.) It is not 
improbable that aortography may also become a successor to 
lienography with thorotrast. 

In order to clearly define the appearance of the aorta itself, 
no method of examination can replace contrast filling of the 
aorta. In the cases in which symptoms are found in the loAver 
extremities, which might depend upon alterations in the vessels, 
arteriography through percutaneous puncture of the femoral 
artery is first carried out. If it is not possible to show any altera- 
tions in the vessels Avith this examination, a complete clarifi- 
cation can occur only through examination also of the aorta and 
its main branches in the small pelvis. Experience, namely, has 
showed that the stricturing wall changes may be located here m 
certain cases instead of in more peripheral vessels. 

The demand for freedom from risk must be greater on a method 
of examination than on a treatment method. The future use of 
aortography depends upon whether it can be considered satis- 
factory from this point of view or Avhether it is subject to certain 
risks. Herline and Moore in 1934 made a number of experi- 
ments on dogs. They observed that separation of the layers of 
the aorta and death from traumatic hemorrhage could ensue. As 
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far as we have been able to determine, however, the finding of any 
hemorrhage or hematoma that has given clinical symptoms after 
aortography in man has not been published, nor has any other 
complication. In isolated cases sections have been made after 
aortography without observation of any alterations that could 
be assigned to the examination, with the exception that Wagner 
publishes in one of his papers one case with hyalinization and 
fibrosis of aortic wall at probable site of aortic puncture. 

Since we have had the opportunity to observe a case with 
severe injury to the spinal cord, appearing in connection with 
aortography, it therefore seems to us of interest to give further 
details about it here. The ensuing complications can not be as- 
signed, however, to the aortography itself, but rather more to 
the procedure that was followed. 

Johan Erik S., farmer, born 1880 (68 years old). 15 years ago the 
patient was kicked by a horse; resultant right hip fracture. That leg 
had since then been noticeably shortened with stiffness in the right hip. 
Since spring 1948, the patient had pains in the right fibula on walking, 
which disappeared with rest. The last weeks before admission there 
were similar difficulties with the lower left leg, in addition there were 
pains even in horizontal position, wherefore the patient had to spend 
many nights in sitting position. On internal mc^cation, with priscol 
per os and in salve etc., positive improvement followed. The patient 
was cared for in the surgical clinic at the Serafimerlasarettet from 
Sept. 24, 1948 to Jan. 3, 1949. The general condition on admission 
was good. There were atrophic skin alterations, with cyanosis, of 
the right foot and lower leg, on the dorsal surface of the foot a number 
of small superficial sores. The right foot was colder. In the right leg 
the pulse could not be palpated anywhere, not even in the femoral 
artery. The pulse in the left leg and foot was palpable in the usual 
manner. Roentgen examination showed 1) a rather advanced spondyl- 
osis deformans in the lower thoracic and lumbar regions of the spine, 
with degenerated intervertebral disks and reactive osteophytes on 
the edges of the vertebrae, 2) a high degree of arthrosis deformans in 
the right hip j oint. Control of skin temperature of the legs after in- 
jection of etamon showed an extremely insignificant vasomotor reaction. 

Aortography was carried out Sept. 30, 1948, under narcotal narcosis 
according to the technic we have used in the roentgen department 
recently. Only the part of the technic which has significance for the 
understanding of this ensuing complication will be referred to. We 

ave been under the impression that if a pillow is placed under the 
upper part of the abdomen at the boundry of the thorax, the punc- 
ture has been made without difficulty, while in some cases when such 
a pillow has not been used it has sometimes been difficult to find the 
^*1 ^ got the impression that through the pressure against 

the abdomen the aorta was held firmly against the spinal column. 
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Runstrom, at least, appears to liave availed liimself of the same 
procedure. No disadvantages have yet been noticed from it. In the 
present case the patient was placed in the same way in prone position 
with a pillow under the abdomen and the narcosis started. The patient 
was difficult to anesthetize, however, and large quantities of narcotal 
had to be injected. By degrees the anesthetist had the patient lying 
qniet but it was only after 30 minutes that an attempt to make the 
punctnre could be undertaken, because before that, the reflexes were 
not gone out. It proved impossible then to find the aorta at the first 
attempts. The point of the needle was directed more upwards and 
the aorta was contacted immediately. Contrast injection proved that 
only a part of the aorta down to the superior portion of L: 2 and 
vessels in the upper part of the abdomen became contrast filled. The 
point of the needle wms at the height of the inferior edge of L: 1. A 
part of the contrast medium also proved to lie perivascularly. Anew 
device for coupling together the needle and the rubber tube leading 
from the injection apparatus was tried for the first time. It proved 
to have a certain disadvantage and caused the needle to have a screw- 
ing movement during the injection, through which the needle was 
screwmd out of the vessel. Consequently, an increased resistance was 
felt during the injection which was therefore interrupted, but a certain 
amount of contrast medium had, however, been injected perivascu- 
larly. During the narcosis a laryngospasm began which was quickly 
relaxed with nicetamid and oxygen inhalation. After the return to the 
department the patient was disturbingly collapsed (the blood pressure 
was not taken, however); unconsciousness and confusion continued 
unusually long. It was not until the following morning that the patient 
first noticed, with clear senses, that he was paralysed and anesthetic 
in the legs. The neurologist called in (C. Widman) found absolute 
paralysis and absolute anesthesia from and including the dermatome 
Th: 12 or L: 1, the upper abdominal reflexes were present, the lower 
were absent, cremaster reflexes were absent, muscle reflexes (patellar 
and achilles) in both legs were entirely absent as were the plantar 
reflexes, Babinski sign was missing. Incontinence of urine. The same 
day, Oct. 1, cisternal puncture with tapping of hquor and injection 
of oxygen was made for myelography. Subarachnoideal space, visualized 
in the lumbar and the lower thoracic portion, showed normal width 
and normal contours, the spinal cord extended to the body of the first 
lumbar vertebra. The hquor was pale gray-yellow, cloudy. Bandy s 
reaction strongly positive, also Nonne’s reaction positive, there was 
a pleocytosis of 478 white blood cells per cc., 690 red. Heparin treat- 
ment was initiated and continued during 3 days and nights. Oct. 14, 
a bladder fistula was made. Oct. 18, the anesthesia extended up as 
far as the navel in front, about a hand’s breadth above the crest of the 
iUum in the flank. The leg musculature was already noticeably atro- 
phied. Decubitus sacralis was beginning. Oct. 21, a gangrenous sore 
appeared on the dorsal surface of the right foot. Nov. 3, a perforation 
of the urinary bladder was suspected, laparotomy showed breaking 
through in the vertex of the bladder and the covering peritoneum, 
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wiiicli was sutured, sulfametin was placed iu the peritoneal cavity,, 
which was then closed. Nov. 3, the neurologic status showed unchanged 
conditions, muscular atrophy was further advanced. Nov. 15, phleg- 
masia alba dolens on the left side. Heparin treatment was reinstituted. 
Nov. 23, gangrene had spread over a large part of the right leg. Dec. 
6, the lower third of the leg was black. Dec. 30, ampntation of the leg 
1 dm. above the knee was performed, the muscular interstices were 
infiltrated with fetid pus. Jan. 3, 1949, the patient died of sepsis and 
bronchial pneumonia. 

The section, Jan. 4, 1949 (Dalconer) showed the following: athero- 
sclerosis of moderate degi’ee in the endocardium of the heart, the same 
of high degree in the coronary arteries, however without obturation or 
thrombosis. The heart tissue flaccid, gray-brown, somewhat muddy, 
but without cicatrices. The aorta showed, particularly in its abdominal 
part, a high grade atherosclerosis. The lower intercostal arteries and 
lumbar arteries were cut up and examined, but it was impossible to- 
observe any noteworthy alterations. The right common iliac artery 
was abundantly filled with obturing, older and fresher thrombus 
masses. In the left femoral artery and vein there were partially organ- 
ized thrombi. Microscopically the aorta showed pronounced athero- 
sclerosis, but no traces of traumatic lesion. In the connective tissue 
in this vicinity in isolated places a lymphocytic infiltration of moder- 
ate degree. No arterial thrombus could be established. In two lymph 
glands adjacent to the aorta intensive stasis and edema appeared, 
but without inflammatory reaction worth mentioning. 

The microscopic examination of the spinal cord (N. A — i) shows mainly 
the following: Meninges and blood vessels on the whole normal. Iso- 
lated arteries in the region of the spinal cord, in the anterior median 
fissure and in the interior of the spinal cord show shghtly thickened 
walls, “hyalinosis”, nowhere is any obliterating process or thrombosis 
seen, nor any hemorrhage or traces of such. The arteries contain ap- 
proximately as much, or little, blood as is usually the case post mor- 
tem. A particularly high degree of softening exists throughout the entire 
lumbar and sacral cord. All the way from L: 2 downward, all of the 
myelin sheaths have disappeared. Within L; 1 and L: 2 the general 
structure of the spinal cord is still visible, especially in the dorsal 
half of the organ, where in the columns a typical “Liickenfeld” is 
present, whose network, to a large extent, still contains axis-cylinders, 
clearly presented according to Davenport. The posterior root entrance 
zone and the fibers which originate in the posterior roots and pass 
through the posterior horn are largely preserved. Drom and including 
L: 3 downward the destruction is more fundamental, has the character 
of necrosis (as well as in the ventral parts of L: 1 — 2), the structural 
picture is completely lost, the mass of the organ is transformed into 
an absolute detritus and to a large degree, liquified; nevertheless, here 
and there remain accumulations of fragmented axis-cylinders. 

The most cranial extension of the ramollition is found in the ventral 
part of the right posterior column, in Th: 11 and Th: 12, above there 
is found typical, ascending secondary degneration of the posterior 
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columns, the region of the spinocerebellar tracts as well as within a 
marginal layer around the entire spinal cord (Swank’s modification of 
Marchi’s method). In the cervical portion the degeneration of the 
posterior columns is limited to Goll’s tracts. 

It is noteworthy that the posterior roots are well preserved, both 
close to the spinal cord and throughout the entire cauda equina, with 
the exception of isolated degenerated fasciculi, while the anterior roots 
in all levels of the lumbosacral portion and cauda equina are eompletely 
denervated. 

Perivascular injection of larger or smaller quantities of contrast 
medium has been observed by various authors (Dos Santos, 
Wagner, Runstrom) ■without its having caused clinical symp- 
toms. This -was notwithstanding the fact that Dos Santos and 
Wagner used at least 80 % sodium iodide. In one of Runstrom’s 
cases approximately 40 cc. of 70 % diodrast was injected, in 
which case practically all of the contrast medium came extra- 
vascularly and spread along the spinal column far up in thorax 
without any cbnical symptoms, whatsoever, resulting from it. 
Smaller extravasations have been observed also by us in some 
cases without their having resulted in either subjective or objec- 
tive symptoms, "with the exception of possibly in one case, in 
which the patient reported diffuse pains in the upper abdomen 
some hours after the injection. In all of our cases 70 % diodrast 
(or the comparable dijodon) has been used. Consequently, it appears 
that the perivascularly injected contrast medium in the present 
case could not have brought about the complications which ensued. 
The observations that were made at the attempted aortography, 
as well as those made from the section and the findings of the 
examination of the medulla spinalis receive an explanation, 
however, if an aorta compression occurred with the examina- 
tion. The aorta compression would then have had its origin in 
the pillow which was placed under the abdomen of the patient. 
The same pillow had been in use in about 26 cases pre'viously, 
with no disadvantageous features, on the contrary we had an 
impression that the punctures were made more easily. In this 
case it was, however, an unusually thin, almost emaciated old 
man, in which an aorta compression undoubtedly might occur 
considerably more easily than with. other patients. That a certain 
degree of compression may be brought about through the pro- 
cedure used is shown by attempts undertaken later. In one 
case, thus, on a relatively thin man, an approximately 40 mm. 
lower blood pressure in the legs was obtained when he lay on 
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that pillow than without it. In 10 other cases, however, such a 
drop in blood pressure could not be established. Experiments were 
not made under narcosis, in which case the relaxation of the 
musculature will further facihtate the occurrence of aorta com- 
pression. 

Motor and sensory paralysis of the lower part of the body 
occurring through the compression of the abdominal aorta, 
has been known since 1667, when the Danish anatomist Niels 
Steensen, “Steno”, reported his fundamental experiment on 
rabbits which has been repeated innumerable times, in physiology 
laboratories, for study and demonstration. The results of Steno’s 
experiment were long attributed to the ischemia of nerves and 
muscles. Vulpian 1866, supported by his knowledge of the special 
sensitivity to the lack of oxygen of the central nervous system 
and the gray substance, taught that, on the contrary, it must 
be a question of a functional interruption of the caudal portion 
of the spinal cord. Schifeer 1869, found, among other things, 
that the peripheral nerves and muscles long remained normally 
excitable to electricity in the paralysed animal, a convincing 
proof of the central cause of paraplegia. The first anatomic 
control was reported by Ehrlich and Brieger 1884-. Preceding 
from the assumption that in the spinal cord the gray substance 
should be more sensitive to ischemia than the white, these authors 
expected that through the experiment an isolated “Ausschaltung 
des Lendenmarksgrau” could be produced, wherewith they also 
considered themselves to have been successful. In the gray 
substance of the spinal cord both nerve cells and also myelin 
fibers were quickly destroyed. The posterior columns remained 
uninjured with the exception of a narrow marginal zone along 
the posterior surface, a new evidence of the “exogenic” origin 
of these columns, namely from the spinal gangha, which also 
remained undamaged as well as the posterior roots. The de- 
generation in the anterior and lateral columns, that only spared 
a narrow marginal zone along the anterior median fissure and a 
similar zone along the outer extent of the cord, was interpreted 
as secondary to the destruction of the nerve cells in the gray 
substance; in like manner the total destruction of the anterior 
roots and their extensions in peripheral nerves. 

A succession of investigators, even up to the present time, has 
pursued the idea presented by Ehrlich and Brieger of in- 
vestigating the reaction of the spinal cord to ischemic insults of 

16 — i90993. Acta chir. Scandinao. Vol, XCVIII. 
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varying duration. Steno’s experimental animal, tlie rabbit, has 
been most easily used with success. Singer 1887 was unsuccessful 
with dogs. Kothmann 1899, in dogs, by tying off just below the 
departure of the left renal artery — the “classic” level with 
Steno’s experiment — obtained no reaction at all, by tying off 
just above the renal arteries, severe but not absolute or total 
paresis and hypoesthesia, which soon disappeared again quickly; 
only with compression just above the superior mesenteric artery 
the paraplegia and anesthesia became absolute, but the animals 
died within a few hours because of the visceral ischemia, necrosis 
of the bowels and so forth; he was, therefore, not successful, as 
he had intended, with that animal, to produce secondary de- 
generations. Tureen 1936, who worked with grown cats, ob- 
tained negative results in the level of the renal arteries, there- 
fore, chose the thoracic aorta just below arcus. 

Kegarding the spreading of the ramollition, rather little in- 
terest has been given to its longitudinal dimensions, the majority 
of the authors mention nothing at all about it. Eabbits have, 
according to Krause, 8 cervical roots, 12 dorsal, 7 lumbar, 
4 sacral and 6 coccygeal. Their left renal artery should run ap- 
proximately over the middle of the third lumbar vertebra. Ische- 
mia, by tying off at this level, may therefore be expected to 
occur approximately from and including the third lumbar seg- 
ment. The choice of method of blocking must have an effect 
upon the ischemia, in the question of both degree and level. 
Singer found the changes decreased in caudal direction in one 
case, and the spinal cord below the lumbar enlargement was 
completely intact; a hitherto unexplained condition. Wiener 
and Munzer 1895, saw how the ramollition began “in der Hohe 
der 24. Eiickenmarkswurzel”, that is to say, the fourth lumbar 
segment, was most pronounced in 26. — 27., and below this level 
“auffaUender Weise etwas abzunehmen”. 

The spreading in transverse direction has been studied much 
more carefully. All authors who have expressed themselves on 
the subject, point out how much earlier and more effectively 
the gray matter is destroyed, compared to the white. Many 
authors, especially in more recent times have occupied themselves 
exclusively with the great nerve cells of the anterior horn, as 
a rich field for more and more refined cytologic studies. The 
specimens situated in the periphery of the horn have been found 
to be relatively resistant (Spbonck 1888, E. Krogh 1944 45). 
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Ever since Ehrlich and Briegee, a number of authors have 
mentioned that also the nerve cells of the posterior horn have 
been damaged. Some of Singer’s rabbits escaped all paresis despite 
controlled absence of pulse in the femoral artery, in some cases 
one posterior horn remained intact; these variations are attributed 
to variations in the vascular supply, differences as regards the 
supply of anastomoses. Wiener and Munzer, with complete 
compression of the aorta, obtained total necrosis only in 18 
out of 21 cases; in the three remaining rabbits there was destroyed, 
beside the two anterior horns, only one posterior horn. In such 
a case ante mortem pain sensation have been found to be pre- 
served to that side, which led the authors to the important as- 
sumption that pain sensations are led via the nerve cells of the 
posterior horn. 

The nerve fibers of the gray substance were destroyed just as 
completely as the nerve cells, with the exception of those coming 
from the posterior roots. Spronck was able to follow these to the 
anterior horn, but not into it. All of the authors who have dis- 
cussed that have found the posterior roots and root entrance 
zone intact, as well as the spinal ganglia (Ehrlich and Brieger, 
Singer, Spronck). In the posterior columns Singer did not 
reencounter even the marginal zone of degeneration described 
by Ehrlich and Brieger; Spronck on the other hand, finds a 
slight sclerosis in the most ventral portion of the posterior col- 
umns. Only Marinesco 1896 finds the entire field of the posterior 
columns degenerated in the lumbar cord, except in its most dorsal 
portion; higher up, in the cervical and thoracic portion, he finds 
the degeneration limited to the more dorsal parts of Goll in addi- 
tion to a marginal zone in Burdach. The anterior and lateral col- 
umns are unanimously mentioned as strongly degenerated; the 
margmal zones described by Ehrlich and Brieger have just as 
unanimously been found completely or partially spared. 

That intervertebral ganglia and posterior roots, their extension 
in the spinal cord and, more or less completely, the posterior 
columns, escape destruction, has been difficult to explain. The 
possibility of special vascular supply or better access to collaterals 
for these parts was considered long ago. Singer, 1887, injected 

erhn blue solution in the thoracic aorta under high pressure 
after compression of the aorta but did not only find — as Schifebr 
18 years earlier — the spinal cord uudyed below the level of 
compression, but also the intervertebral ganglia. Tureen, 1936, 
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injected neutral red intravenously on liis cats, after compressing 
tlie aorta, some below the renal artery, some in the thorax; in 
the former case no ischemia at all occurred (the entire spinal cord 
was dyed), in the latter case the entire spinal cord below the level 
of compression remained undyed. 

Vascularization of the spinal cord has been the subject of 
several outstanding anatomic investigations, from Adamkiewicz 
1866 to SuH and Alexander 1939; the classic work is and will 
remain the monograph of Ivjidyi 1889. As early as 1869 Schiffee, 
with support of his attempts at injection as well as the necrosis 
produced by compression of the aorta, pointed out that hitherto 
one had been altogether too “geneigt, wohl nach den bekannten 
Erfahrungen am Gehirn, sich eine iibertriebene Vorstellung von 
der Keichhaltigkeit der Gefassanastomosen am Ruckenmark zu 
machen”. We know nowadays, especially through Kadyi’s studies, 
that the vascular supply to the spinal cord in predominant degree 
is transverse, segmental, and that an “anterior spinal artery” 
does not exist as one continuous, long-reaching blood vessel; in- 
stead there is a series or chain of arteries of shorter longitudinal 
extent. The spinal column is supplied mainly by 6 — 8 anterior 
radicular arteries, arteriae radicales Kadyi, 6 — 8 posterior. 
The posterior radicular arteries are similar in distribution to 
the anterior. “The anastomoses, however, are accomplished 
by two somewhat irregular and incomplete chains located lateral 
to the midline, close to the dorsal edge of the posterior roots, 
though in some places one or the other branch may run closer 
to the midhne. All the posterior radicular arteries and their 
anastomoses are smaller than the anterior radicular arteries and 
their anastomoses. There is no continuous posterior spinal ar- 
tery” (SuH and Alexander). A special study has been devoted 
to “die Arterien der Intervertebralganghen und der peripheren 
Kerven” by Tonkoff 1898. According to that, intervertebral 
gangha of the lumbar region, as well as the thoracic and sacral 
regions are supplied purely segmentally; in the cervical region 
a more active anastomosis prevails. According to Raubee, the 
ramus spinalis of each lumbar artery divides itself into a ranaus 
(according to Tonkoff, better called ramulus) posterior, medius 
and anterior; according to Rudinger 1863, into a ramus anterior 
and posterior canahs spinalis and a ramus meduUae spinahs 
(= a. radicalis, Kadyi); according to Cruveilhier and Sappey 
into a ramus vertebrahs, to the anterior or respective posterior 
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•wall of the spinal canal, and a xamus medullaris. Each vertebral 
ganglion becomes his blood “aus mehreren, wenigstens aber aus 
zwei Quellen. Als haufigste und wichtigste solche Quelle erscheint 
die am Ganglion zum Eiickenmarke verlaufende Arterie (der 
in eine A. radicalis sich fortsetzende Eamulus medius), sodann 
die A. nutritia der hinteren Wand des WirbeUcanals und endlich 
diejenige Arterie, welche sich an der vorderen Elache des Canalis 
vertebralis aufzweigt; letztere tritt meistens nur als Ersatz ein 
fur erstere in Eallen, wo diese fehlt oder zuriicktritt” (Ton- 
koff). All of these ramuli are, however, branches of one and the 
same lumbar artery, and "jedes Ganglion wird versorgt aus der, 
dem betreffenden Korpersegment entsprechenden, parietalen 
Arterie . . . durch die von ihr zum Biickenmarke und zu den 
Wanden des Wirbellranals hinziehenden Aste.” Such a purely or 
entirely predominating segmental supply is apparent from the 
aforementioned injection experiments. It makes no difference 
that not only the arteries situated on the surface of the spinal 
cord but also those on the inner surface of the spinal canal (Rii- 
dinger) form abundant anastomoses. 

The sparing of the dorsal portions of the segmental nerves 
and spinal cord can not, thus, be explained by what is known 
hitherto of the vascular supply to these parts. That the posterior 
columns and eventually also the posterior horns react as the 
posterior roots do, may, it is true, be correlated with the fact 
that they take their vascular supply from the posterior radicular 
arteries and the postero-lateral arterial trunlc (Herren and 
Alexander 1939). It is undesirable to speak of "special resistance”. 
E. Krogh has recently endeavoured to show that the nerve cells 
peripherally situated in the anterior horn owe their greater re- 
sistance to their situation nearest to the arterial end of the 
capillary network. 

Hemorrhages and ramollitions in the spinal cord on the basis 
of hypertony and arteriosclerosis are just as unusual as they are 
usual in the brain. Dragescu, Radix and Petrescu in 1929 
have collected 37 cases of thrombosis aortae, which led to para- 
plegia in only 7 of them. Preobrasjenski set forth, in 1904, 
an anterior-spinal-arterial syndrome characterized by severe 
nutritional disturbance within the ventral half of the spinal cord, 
while the posterior half remained relatively untouched. Charac- 
teristic for the syndrome is a flaccid paraplegia with paralysis 
of the bladder and rectum, areflexia as well as dissociated anes- 
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tliesia witli tlie preservation of the deep sensibility. The experi- 
ments with compression of the aorta on animals, in which the 
dorsal portion of the spinal cord’s and segmental nerves mani- 
fested such strong resistance, should, possibly, be taken into 
consideration in the discussion of the pathogenesis of Preobra- 
sjenski’s syndrome. One of us (N. A— i) has himself seen such a 
case, apoplectically arisen in an old woman; at section it was 
shown all of the arteries of the spinal cord and subarachnoideal 
cavity were open and contained blood, the aorta was moderately 
atherosclerotically changed, no thrombosis could be found. 

Our patient’s old age and high degree of atherosclerosis aortae 
must be taken into consideration with qualifying significance in 
the deleterious effect of the compression, but also the individual 
variations of the supply to the medullary vessels must be con- 
sidered. “There are usually from 6 to 8 large anterior radicular 
arteries, and it is on that, the spinal cord depends largely for 
its blood supply. Their distribution is not symmetric. There are 
usually 1 or 2 in the lumbar region, 1 in the lower thoracic region, 
none or 1 in the middle thoracic region, 1 or 2 in the upper thoracic 
region, 1 or 2 in the lower cervical region and 1 in the upper 
cervical region. The largest is usually the one in the lumbar or 
lower thoracic region, namely, the arteria radicularis magna. 
This artery measures 872 microns in the adult, is single, not 
symmetric, and occurs in one side only, more often the left. 
Its most frequent site is the 2. lumbar segment, but it may be 
observed at any segment between the 8. thoracic and the 4. 
lumbar” (Sun and Alexander), Th.; 9 — L:3 (Kadyi). Next 
to that, according to Sun and Alexander, come those in tbe 
lower thoracic and cervical regions, 510 — 578 microns. The middle 
thoracic region often lacks large segmental arteries, sometimes 
one is found between Th: 5 — 7. Tan on 1908 was able to inject 
the entire vessel net of the spinal cord from the lumbar arteries, 
in the thoracic region; above the ninth segment, injections from 
isolated segmental arteries filled only rather small areas, in the 
cervical region the areas became somewhat larger. 

Why an ischemia of the lumbo-sacral part of the spinal cord, 
that in a rabbit is so easy to achieve, is so much more difficult 
to effect in dogs and cats, has had no explanation through dif- 
ferences in the supply to the vessels, demonstrated anatomically 
or in any other way. In humans compression of the aorta has 
been used, previously, for the main part in obstetric praxis, m 
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the treatment of threatened uterine hemorrhage. It is said to 
have been reported first by Plouquet 1797, and again recom- 
mended by Ursambr 184:5 (quot. Gauss 1912); it is constantly men- 
tioned in all of the text books and manuals. Gauss, who in 1912 
rendered an account of its application in more than 100 cases, 
designates it in 1920, on the basis of extensive continuous ex- 
perience, as a “prompt, sicher, schmerz- und gefahrlos wirkende 
Methode”. Gamper 1921, recommended a special apparatus 
proposed by Sehrt for that purpose. In 3 of his cases the hemor- 
rhage continued in spite of effective compression of the aorta, 
controlled by the pulse in the femoral artery; obviously to be 
ascribed to the internal ovarian (“spermatic”) artery which 
branches off above the site of the compression and regarded by 
Luschka as the main artery for the pregnant uterus. Zange- 
MEisTBR recommends it coolly; post-hemorrhage has occurred, 
and the method is suggested as “auch in anderer Hinsicht ge- 
fahrlich”, with reference to A. Mayer, whose report has not, 
however, been accessible to us. Experienced obstetricians, per- 
sonally questioned by us, have neither seen nor heard of damage 
to the spinal cord resulting from compression of the aorta. 

Cl. Craeoord has held the thoracic aorta closed more than 
half an hour on operation for coarctation of the aorta, without 
being able to find resultant damage to the spinal cord. In ex- 
perimental examinations on dogs the aorta has also been com- 
pressed about half an hour without its having produced any 
damage (Biorck). In these cases, however, compression occurred 
in the thoracic cavity, and through collaterals (internal mammary 
and intercostal arteries) a certain amount of blood has been able 
to come into the distal parts of the body. 

What is the cause of the deleterious effects in the case we have 
described? The man’s age and the advanced atherosclerosis in 
the aorta could be considered as unfavorable factors; to those 
must be added the compression exercised under abnormally 
long time. The possibihty is also conceivable that Kadyi’s arteria 
radicularis magna, that plays such a dominating role in the 
nutrition of the lumbar spinal cord, had in this case a more 
caudal site than usual and thus was located under the point 
of compression; Suh and Alexander have, as we know, found 
it as far caudally as L:4:. 

_ The anatomical changes in our case coincide, for the most part, 
m character and localization, with those known ever since Ehr- 
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LICH and Beieger 1884, from Steno’s experiment on rabbits. 
Among other things the intact posterior roots were present 
again, with totally destroyed anterior roots, as well as the com- 
paratively undamaged dorsal portions of the spinal cord which 
in our case, however, is applicable only concerning the uppermost 
segment of the focal area. The necrosis is, in a large part, more 
severe than in the experimental cases, both in degree and extent, 
the sacral segments and conus medullaris are by no means spared, 
and the posterior columns are as seriously damaged within the area 
of ramollition as is described in experimental material only by 
Mabinesco. It appears, consequently, as if damage to the spinal 
cord in man, as well as in dogs and cats, were more difficult to 
achieve through compression of the aorta than in rabbits, but 
when it occurred in a 68-year-old arteriosclerotic, it occurred to 
a particularly severe degree and wide extent. It is most note- 
worthy that in our case ramollition extended so far in cranial 
direction, severe up to and including L; 1, the uppermost ex- 
tension even up to Th: 11. It plainly seems as if this can jeopardize 
the interpretation of the damage that has arisen through com- 
pression of the aorta. Of the upper limit of the ramollition in 
Steno’s experiment on rabbits we are, to be sure, only very in- 
completely apprised through the information in the literature; only 
Wiener and Munzer report an upper limit, corresponding to 
L: 4, In our case the compression has taken place in the level 
of the second lumbar artery, and the vascular supply of the 
spinal cord in that level is, as we know from the anatomic treatises, 
plainly transverse and segmental. On the other hand it appears, 
in the few known cases of syndrome of the anterior spinal artery 
that the extent of the ramoUition in a longitudinal direction is 
great (Zeitlin and Lichtenstein 1936). Herren and Alexan- 
der 1939 found, with compression of the fifth intervertebral thor- 
acic vein, a ramollition which extended from the second to the 
seventh thoracic segments. The discrepancies observed, appear, 
thus, not to constitute insurmountable obstacles to the inter- 
pretation we wished to accept. 

In the literature we have not been able to discover any previous 
case of positive Steno’s experiment in man, and especially none 
that was anatomically controlled. Damages to the spinal cord 
resulting from compression of the aorta must be, under all cir- 
cumstances, an extremely infrequent occurrence. The following 
case, in which a compression of the abdominal aorta can be dis- 




Fig. 1. Eighth cervical segment. Mabchi-Swank. Typical secondary 
ascending degenerations. 



Eig. 2. Eleventh thoracic segment. Lade^vkj. In the ventral part of 
column the cranial end of the primary degenerative focus is 


one posterior 
visible. 


Antoni and LindgrbN: Steno’s Experiment in Man 




Pig. 3. Twelfth thoracic segment. Kulschitsky. In the ventral part of one posterior 
column, likewise in both antero-lateral tracts, primary degenerated 
regions arc visible. 



Pig. 4. Second lumbar segment. Heivbsbains iron-hematoxylin. 

parenchymatous substance of the spinal cord is necrotic. 


The whole 




Fig. 5. Fourth lumbar segment. Ktjlschitsky. The spinal cord entirely destroyed. 
Posterior root fascicles well pre-sorved, anterior entirely denervated. 



Fig. 6. Third lumbar segment. Toluidin. Poor rests of nerve cells. 
Cellular glia augmented. 

Antoni and Lindqrbn: Steno’s Experiment in Man. 




Fig. 7. Third lumbar segment. Davenport. Fragments of axis c}’'lindres summing 
in the otherwise almost liquified cord substance. 



Fig. 8. Third lumbar segment. Davenport. Anterior root, entirely denervated. 
(The many dark points are nuclei). 
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Fig. 9. Third lumbar segment. Davenpoet. Posterior root. 
Axis cylindres preservated. 


Antoki and LiNDSREN: Steno's Experiment in Man 
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cussed as possible, perhaps even probable cause of a med^ary 
syndrome, has, therefore, appeared to us worthy of inclusion in 
this report. 

Tage Artur J., born 1911 (37 years). Taxi driver. Previously always 
healthy, sportsman. Sept. 26, 1948 he had participated in a pleasme 
excursion, on a steam launch. He -had become very intoxicated, felt ill, 
vomited violently and long. Leaned over the rail in the course of this 
and in his hypotonic condition, shpped over the boat’s railing, which 
was made of rather thin iron pipes. A compression of the abdominal 
aorta probably occurred during these actions. When he wakened the 
following morning, he noticed a paresis in the right leg, of moderate 
degree; he also felt tingling sensations in that leg on movement. The 
functions of bladder and rectum were slightly impaired. These disturb- 
ances could naturally have been foimd as -well the evening before, al- 
though, in the intoxicated condition they were not noticed. The patient 
visited the out-patient neurological department of the Serafhner- 
lasarettet Sept. 30. There a weakness in the right leg was estabhshed, 
from the hip to the foot, most pronounced at flexion in the knee and 
dorsal flexion in the foot. Therjwas a hyperesthesia to all qualities in 
the right leg and also on the right side of the abdomen. The quadriceps 
reflexes were exaggerated on both sides, most on the right; the right 
calf (achilles) reflex was more active than the left; the Babinski and 
RossoUmo signs were present in the right foot. Abdominal reflexes 
were lacking on the right side, present on the left. The cerebrospinal 
fluid, sample taken through cisternal puncture, was normal. Radiologic 
examination of the spinal column detected no abnormalities. 

The condition of the patient improved successively and rather 
promptly. By Oct. 30 it seemed to the patient that the strength in 
the leg had been re-established. There was no sphincter impairment and 
no paresthesia. The reflexes of the abdominal wall were restored, there 
was still a slight exaggeration of the muscle reflexes of the right leg, 
but the Babinski sign had disappeared. The latest examination, Jan. 
11, 1949 showed, to a large degree, the same status, the patient was- 
able to walk without difficulty, could drive his car. 


Summary. 


Ill a 68-year-old man, Avith arteriosclerotic alterations affect- 
ing his walldng, there occurred in connection* with aortography, 
in abdominal position and with compression of the aorta by means 
of a pillow, a flaccid paraplegia with anesthesia from and includ- 
ing the lowest thoracic dermatomes, and paresis of the bladder 
and rectum. After three months the patient died in decubital 
sepsis and gangrene of the originally affected leg. The section 
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showed advanced atherosclerosis of the aorta hut no trace of 
traumatic insult, and the lumbar arteries with their branches 
showed no obvious changes. Medulla spinahs was completely 
necrotic from and including the first lumbar segment. The up- 
permost ramification of the necrosis could be followed in the 
depths of one of the posterior columns up to the eleventh tho- 
racic segment. Above there only typical ascending secondary 
degenerations were found. The entire parenchymatous substance 
of the spinal cord was involved by the destruction; within L: 1 
the necrosis was still only subabsolute, the axones preserved 
particularly in the dorsal part of the cord. From and including 
L: 2 the destruction was absolute and total. The posterior roots 
were, largely, weU preserved, while the anterior showed total 
denervation. The lesion may be considered to have been caused 
by the compression of the aorta and the case should constitute 
the first, up to the present, Icnown instance of positive Steno’s 
experiment in man. The patient’s age and aortic atherosclerosis 
may be ascribed contributory significance. 

Also reported, briefly, is a case in an other^vise healthy 37- 
year-old man, who, during violent vomiting in a highly intoxi- 
cated condition, leaned heavily over the railing of a boat and in 
connection with that developed a spastic paresis of the right leg; 
compression of the abdominal aorta is discussed as possible cause 
of his medullar lesion. 
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From the Department of Anesthesiology at Karolinska Sjukhuset and 
Serafimerlasarettet, Stockholm, Sweden 
(Head: Dr. T. Gordii.) 


All Anestliesiological Study of' 232 Gastric 

Resections. 

By 

T. GORDH. 


Anesthesia records belong to an organized anesthesia service 
both for teaching and statistical purpose. Only by means of re- 
cords of preoperative condition, effects of anesthesia and opera- 
tion, and a careful follow-up of postoperative morbidity can the 
anesthetist determine whether his efforts are successful or not. 
For this study the hole-card system was used, adopted after the 
type introduced by Nosworthy and modified after the anesthesia 
record used by Conroy at the University of Illinois’ hospitals. 
The card will be seen in Fig. 1. For this special investigation I 
have collected all my own anesthesias on cases where gastric re- 
sections have been performed during the last five years (1944 — 
1948). It is thus a strictly personal material from the anesthesia 
point of view, and from the surgical side the technic is uniform. 
The material comes from Karolinska Sjukhuset, Serafimerlasa- 
rettet, and the private hospitals in Stockholm, and amounts to 
a total of 222 cases. Most of the serious cases at those hospitals 
will be found in this material, and the operations were performed 
by professors in surgery (80 %), assistant professors (14 %), and 
residents (6 %). 

The material is presented in Tables 1 and 2. In the following 
study of various details, the incidence of postoperative compli- 
cations from the respiratory and circulatory systems are added, 
which gives an average view of the postoperative course in general. 
Both minor and major complications are included and were as fol- 
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Table 1. 


The material. 


Pathological condition 

Operation per- 
formed 

Total 

Deaths 

0/ 

/o 

mortality 

Gastric or duodenal ulcer . 

Gastric or duodenal ulcer 
with massive hemorrhage 
Postoperative jejunal uleer 

Gastric resection 
(Billroth II) 

Do. 

Do. 

Do. 

Do. 

Total 

173 

8 

1 

32 

6 

0 

0 

0 

2 

3..i 

0 

0 

0 

6.2 

Careinoma 


222 

8 

3.G 


Table 2. 

Detailed, study of the fostoyerative coilrse. 


1 

Sex 

Postoperative complications 



M. 

F. 

None 

Resp. 

Giro. 

Neu- 

rol. 

G.-I. 

Urol. 

Jlisc. 

Deaths. 

Total 

162 

60 

127 

30 

16 

5 

42 

16 

10 

8 

/o 

of total 

73 

27 

67.2 

13.5 

7.2 

2.2 

19.0 

7.2 

4.5 

3.0 


Deaths within 1 week 2 
» » 2 weeks 3 

» > 2 » 3 


Table 3. 


Distribution by age. 


Age 

Total 

cases 

Postop. pulm. 
compl. % 

Postop. 

circ. 

compl. % 

Deaths 

0/ 

/O 

Slortality 

21—30 

16 

6.0 

O.o 

0 

O.o 

31-^0 

33 

12.1 

15.1 

1 

2.9 

41—50 

58 

15.0 

9.0 

1 . 

1.7 

51—60 

58 

15.0 

5.2 

3 

5.2 

61—70 

45 

13.3 

4.4 

1 

2.2 

71—80 

12 

8.3 

8.3 

2 

16.0 


lows. Res'piratory complications: cougli (S), broncliitis (6), atelec- 
tasis {!), broncliopneumonia {U), pleuritis {!). Circulatory com- 
plications: severe blood pressure fall, shock (5), internal bemor- 
rbage (3), thrombosis (3), pulmonary emboli {4), heart failure {!). 

Table 3 shows a study by age, and as will be observed the 
majority (53 %) are over 50 years of age. 73 % were males with 
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an average age of 56 years, and 27 % were females with an aver- 
age age of 54 years. The average age is thus exceptional high in 
this material, depending on that it is selected to the extent that 
the worst risks and the patients with advanced age have been 
handled by the most experienced anesthetist. All deaths were 
male, which makes a mortality rate of 4.9 %, and 0.0 % for 
women. This higher mortality among men is also observed in 
other statistics. In a recent work by the writer 428 gall-bladder 
operations were studied and the mortality for males was 4.6 %, 
and for females 0.0 %. As this phenomenon apparently is of great 
interest, and furthermore little attention seems to have been paid 
to it, this will be specially considered in the following discussion. 

The average age is nearly equal in both sexes (56 and 54), and 
therefore the age does not give sufficient information for the dis- 
cussion. And if we study the preoperative physical state of the 
patients, it wiU be found that there is no statistically significant 
difference in either sex.^ The preoperative respiratory com- 
plications in men and women was thus respectively 11.1 % and 
8.3 %, and the preoperative circulatory ones respectively 19.8 % 
and 25 %. The distribution in the different risk groups shows that 
the average risk of the males is 1.9, and of the females 2.2 ac- 
cording to the grading used by anesthesiologists. This grading is 
based on the preoperative physical state, and four different groups 
of severity are recognized. These may be defined as follows: 

Risk I. A patient with no organic disease or where the patholog- 
ical process, to be treated surgically, is localized and is not causing 
any systemic disturbance. 

Risk II. A moderate but definite systemic disturbance caused 
either by the condition to be treated surgically or by a preoper- 
ative complication elsewhere. 

Risk III. Severe systemic disturbance from any cause or causes. 

Risk IV. A patient with extreme systemic disorders. 

No patient with a preoperative complication can be graded as 
risk I. A patient with no definite preoperative complication may, 
however, be graded as risk II or III in view of poor muscle tone, 
senility, debihty, obesity, anemia, cachexia, infection etc. The 
systemic changes by age only will thus place most patients under 
50 years of age in risk I, and most patients over 70 years in risk 
III. The practice to judge the patient entirely on his physica 
condition as a result of physical, roentgenological, and laboratory 


^ Calculated by ordinary formula (Fisheb 1936). 



ANESTHESIOLOGICAL STUDY OF GASTRIC RESECTIONS. 

TaMc 4. 

Physical slate. 


Risk 

Total 

cases 

Poatop. pulm. 
complications 
0/ 

/O 

Postop. circ, 
compl, % 

Deaths 

0/ 

/o 

Mortality 

I 

57 

14.0 

7.0 

0 

0.0 

II 

118 

11.8 

7.6 

3 

2.5 

ni 

37 

16.2 

5.4 

3 

8.1 

IV 

10 

20.0 

lO.o 

2 

20.O 


findings will result in inucli greater accuracy and uniformity than 
would be the case if fox instance only the age or the severity of 
the proposed operation w^ere taken into consideration. By grading 
only the physical state, something definite is assumed from the 
statistical point of view, A special study of the preoperative cir- 
culatory complications in this material will, besides complications 
from other systems, give an idea of the grading. Eis/c I: 0 com- 
plications, Risk 11: hypertension (7), cardiosclerosis (5), hypoten- 
sion (i), arrythmia (7). Risk 111: hypertension (7), cardiosclerosis 
(8), chronic myocarditis (4), coronary insufficiency (2), auricular 
fibrillation (i), hemorrhage (5). Risk IV: coronary insufficency 
{2), congestive heart failure (3), severe hemorrhage {4). Table 4 
shows the present material by physical state. In risk I the mortality 
normally ought to be none, and then gradually increasing wdth 
higher risk, 

Postoperatively the males seem to be more exposed to compli- 
cations than the females. Complications from the respiratory system 
occurred in 15.4 % in men, and only in 8.3 % in the female group, 
this difference (7.1 dr 4:, 48), however, not being significant. The 
postoperative circulatory complication ratio was respectively 
8.0 % and 5.0 %, which, however, is not significant either. The 
types of the post-operative complications are reviewed on page 249. 
This series contains 7 cases of thTombo-eniboli with two fatal mas- 
sive pulmonary emboli. In none of these cases any prophylactic 
treatment with anticoagulants was given. 

Of postoperative gastro-intestinal complications, vomiting oc- 
curred in 23 in the females, and 16 % in the males. The part 
played by sensitivity to anesthetic drugs and analgetics can not 
be decided, but it is a well known fact that women are more sen- 
sitive to morphine and its derivatives than men. Duodenal tube 
was used when indicated. Evacuation difficulties were present in. 
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7 cases (3.2 %), of wliich five were men, and two women. This fre- 
quency is in agreement with the investigations of Perman ( 1935 ) 
and Bruusgaard (1946). Nutritional jejunal fistula was made in 
two of these cases, one of wliich died 2 months after the first 
operation from subphrenic abscess and empyema. Iliccwp seems 
to be a particularly male complication and occurred in 6 males 
and 1 woman. In the m-iters material of cholecystectomies there 
were 5 cases of liiccup, all men. This tendency will also be noted 
during anesthesia, and is certainly worth further study as this 
phenomenon is neither patho-physiologically nor chnically suf- 
ficiently solved as to cause and therapy. Paralytic ileus occurred 
in 4 cases (l.S %), three males and one woman. Spinal anesthesia 
was used in the males and intravenous Narcotal + curare in the 
female case. Two deaths, both men, occurred in this group. In 
one case the paralytic ileus was caused by peritonitis from a leak- 
ing duodenal stump. 

Neurological complications were post-spinal headache (3 = 
1.3 %), severe excitation (1), paresthesias (1). In one case the 
headache was caused by subarachnoidal hemorrhage: 

Male. 36. Bisk I. Eesistant and apprehensive. Spinal anesthesia with 
heavy Decicain, which wore off during the operation that lasted 2^2 
hours. The anesthesia was complemented with open drop ether. There 
was considerable struggling during the induction. Postoperative vom- 
iting and hiccup. When rising the 4th day, the patient complained of 
severe headache and pains in the neck and the back. There were clinical 
symptoms of subarachnoidal hemorrhage with stiff neck and slight 
opisthotonus. No sensory disturbances or paresthesias. No eye symp- 
toms. The spinal fluid was bloody with fresh and old red corpuscles. 
No bacterial growth. The symptoms gradually subsided and at the 
discharge from the hospital there were no remaining symptoms from 
the accident. Even if the neurologist did not think the spinal anesthesia 
had any connection with this complication, I think the imsatisfactory 
anesthesia course, the strain from vomiting and hiccup postoperatively 
“together with post-spinal changes in the intraventricular pressure may 
be the cause of this comphcation. 

The urological complications have consisted in urinary reten- 
tion, and only those where catheterization has been necessary are 
counted. The frequency was 4.9 % in men, and 11.6 %in women. 
Anuria was a symptom in a patient who died evidencing the pic- 
ture of hepato-renal syndrome. 

This was a 74-year-old man with a polypous tumor in the duodenum. 
Bisk III. G-astric resection was done under spinal anesthesia with hg 
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Table 5. 
Anesthesia} 


Anesthetics; 
Primary and 
secondary 

Total 

cases 

Complications 
during anesthesia 

Postop. 

resp. 

compl. 

/o 

Postop. 

circ. 

compl. 

% 

Deaths 

0/ 

h 

mor- 

tality 

Reap. 

% 

Giro. 

% 

G.-I. 

% 

Spinah, -f 

+ intravenous. 

-f NoO 

1 -i- ether ....... 

169 

168 

75 

4 

2.9 

25.5 

29.5 

14.4 

7.C 

7 

4.1 

! iNTEAVENOUS-h 

NoO 

-f local 

-T curare 

-f- C 3 H 5 

-r ether 

53 

48 

46 

42 

3 

4 

18.S 

22.C 

7.5 

11.3 

5.C 

1 

1.9 


^ All patients were premedicated with morphine-scopolamine or its derivatives. 
Light Nupercaine 1 : 1500 was used in 96 % of the spinal anesthesias. The Swedish 
made JTarcotal was used in 99 % of the intravenous anesthesias. 


Nupercain supplemented witli intravenous Narcotal. The operation 
lasted 2 hours. Cirrhosis of the liver was observed and there was a fall 
in blood pressure for a short time. He died on the 4th day with hepato- 
renal syndrome of anuria, coma, hyperpyrexia, and jaundice. Cyclo- 
propane would no doubt have been a better choice in this case. 

Among miscellaneous complications of interest is found 7 cases 
with ruptured ivound, all men. Five of these had postoperative 
complications from the respiratory tract with cough, and one 
had postoperative ileus. 2 cases with septic parotitis are also in- 
cluded in this group. 

The study by anesthesia, as presented in Table 5, reveals that 
spinal anesthesia was used in 76 % as a primary method. The 
main indication has been huskiness and obesity. Thus 82 % 
of the males were given spinal anesthesia, and 56 % of the females. 
The anesthesia has been supplemented by light intravenous an- 
esthesia with or without nitrous oxide-oxygen with high oxygen 
concentration. Intravenous anesthesia as a primary choice was 
used in 24 % and supplemented with local anesthesia in the in- 
cision line, nitrous oxide-oxygen, curare or cyclopropane in fre- 
quencies according to the table. The main indication has been 
asthenia, women, and greater risks. 

The detailed study of the course of anesthesia shows that only 
43 % of the spinal anesthesias and 62 % of the intravenous ones 

17 — ^90993. Acta chir. Scandinav. Vol. XCVIJI. 
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have been considered satisfactory throughout the anesthesia 
period. Great demands on the ideal anesthesia have been made 
and all deviations from the normal physiological state have been 
counted. Complications have occurred mainly from the respiratory, 
circulatory, and gastro-intestinal systems. The main respiratory 
complications were laryngospasm, hronchospasm, obstructed air- 
way from other causes, respiratory arrest. These were most com- 
mon with intravenous anesthesia, 18.8 % against 2.9 % with 
spinal anesthesia, this difference (15.9 ± 3.G2) being significant. 
The circulatory compHcations were respectively 22.6 % and 
25.5 %, thus most common with spinal anesthesia, and were noted 
as: severe blood pressure fall, fall to or below 70 mm Hg, tachy- 
cardia, and arrythmia. The difference is however not significant. 

Gastrointestinal troubles such as vomiting, hiccup, and nausea 
were also commoner during spinal anesthesia. The frequencies 
were respectively 29.5 % and 7.5 %, this difference (22.0 i 5.09) 
being significant. This complication was in most cases provoked 
by traction or careless handling of the stomach ehciting a vagal 
reflex. 33 cases of hiccup were thus caused by this traction reflex, 
of which 30 occurred under spinal anesthesia, which leaves the 
cranial vagi untouched. The superficial supplementing intravenous 
anesthesia does not depress the vagal reflexes either. On the 
contrary it will increase the vagal irritability, which makes the 
situation still worse. This circumstance has favoured the use of 
curare in my own material during the last years. It was also ob- 
served that the frequency of postoperative respiratory complica- 
tions were higher after gastro-intestinal compHcations during an- 
esthesia (20.4 %), a further reason why every effort to avoid them 
should be made. 

However, all compHcations during anesthesia and operation 
have been treated promptly, so that the patients have left the 
operating theatre in the most satisfactory condition possible, 
judged by the presence of reflexes and good respiration and circu- 
lation. 92 % of the patients have been so awake that they have 
reacted or replied to questioning. The scheme of treatment may 
roughly be seen from the frequency of methods used: lowered 
head-end { 70 ), oxygen { 43 ), intravenous fluid { 125 ), blood trans- 
fusion { 51 ), dextran { 19 ), analeptics { 26 ), intratracheal intubation 
{ 23 ). Special attention has also been paid to thorough suction of 
the throat and respiratory tract during and at the end of operation. 
By continous close supervision and endeavour to keep the patient 
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TaWe G. 


Duration of anesthesia and oferation. 


Anesthesia 

time 

hrs. 

Total 

cases 

Postop. 

rcsp. 

comp!. 

®/ 

/o 

Postop. 

circ. 

compl. 

% 

Deaths 

0/ 

/o 

Mortality 

<1 

7 

28.5 

0 

0 

0 

1 —P! 

63 

14.3 

7.8 

4 

6.3 

1V.-2 

90 

lO.O 

6.6 

3 

3.3 

2 —3 

53 

9.4 

9.4 

1 

1.9 

3 —“4 

9 

22.2 

0.0 

0 

0 


in the best possible condition, the duration of the operation will 
not influence the end results in any significant 'wny. Table 6 
shows a study by anesthesia time counted from start of anesthesia 
to end of operation. 


Study of the Eight Fatal Cases. 


Case 1 . S. 98/47.’^ Male. 71. Eisk III. Preop: Duodenal ulcer. Cardio- 
arteriosclerosis. Arrythmia. Anesthesia: Spinal with light Nupercaine -t- 
mtra venous Narcotal. Satisfactory. Postop: Sudden death on the 9th 
day. Autopsy: Thrombosis in both legs. Massive pulmonary emboli 
Cases. EK. 941/45. Male. 65. Eisk If. Preop: Duodenal ulcer. Neur- 
^thema. Anesthesia: Spinal with light. Nupercaine + Narcotal 4- 
Blood pressure fall. Postop: Vomiting. Euptured wound, 
mboh ^ Massive pulmonary 

W tv Gastric ulcer. Chronic 

b onchitis. Serum protein 6,2 %. Anesthesia: Spinal with light Nuner 
came + Narcotal. Hiccup. Posiop: Shock. Bronchorneumol S 
tured wound from coughing.. Treated with Dextran, penicilhn ’secoS 
dary suture. Stimulants. Death on the 8th day from drcnlatorv Murt 
fIuiS'the?nW^^^^ paralytic ileus with enormous amounts of feculent 

Subphrenic absciss with communicationlnlt T ^ ' 

insufficiency. * ^ pleural cavity. Cardiac 

ypertension. Chron. myocarditis. Anesthesia: spinal 

Initials of the hospital, record number, and year. 
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With light Nupercaine + Narcotal + KO — Oj. Blood pressure fall from 
220 to 90 min Hg. Postop: Hepatorenal syndrome with hyperpyrexia 
anuria, and jaundice. No autopsy. Marked cirrhosis of the liver was 
observed at operation. 

Case 6. S. 119/47. Male. 56. Risk III. Preop: Carcinoma. Anemia. 
Anesthesia: Spinal wdth light Nupercaine + Narcotal. Satisfactory 
Post op: Bronchitis. P.eritonitis and leakage of intestinal fluid through 
the -wound. Death on the 8th da}^ Autopsy: Diffuse peritonitis from 
insufficient duodenal stump. Mctastases in the regional glands and 
peritoneum. 

Case 7. SH. 30/46. Male. 68. Risk IV. Preoj): Operated carcinoma of 
the tongue. Gastric ulcer or carcinoma with hemorrhage. Cachexia, 
dehydration. Serum protein 4.5 %. Hemoglobin 72 %. Hypotonia. 
The patient is not able to stand upright. Anesthesia: Narcotal + 
NjO — O 2 + local. Satisfactor}^ Diagnosis: carcinoma. Postop: Ee- 
markahly uninfluenced by anesthesia and operation. Symptoms of 
esophageal obstruction (carcinoma?) developed and the patient de- 
clined gradually in cachexia and died 2 months after the operation. No 
autopsy. 

Case S. SH. 1422/44. hlale. 37. Risk IV. Gastric ulcer wdth repeated 
hemorrhage. Severe anemia with hemoglobin 50 %. Congestive heart 
failure -with orthopnea and repeated attacks of pulmonary edema. The 
patient had been hospitahzed for one year and because of severe ulcer 
pains he demanded operation. Anesthesia: Narcotal CgHc + local. 
Satisfactory. Postop: Excellent recovery from the anesthesia and 
operation. He was sitting up in bed the second day. On the 3rd day, 
while sitting up, smoking a cigarette, sudden death. Autopsij: Severe 
aortic stenosis with huge enlargement of the left A'entricle. 

All deaths were thus males in this material. The early mor- 
tality within 2 weeks constitutes 5 cases. The cases where the 
anesthesia might have played some part in the fatal course are 
probably cases 3 and 5, where a different choice of anesthesia 
method and prevention of complications during anesthesia might 
have saved the patients. A most careful choice and administration 
of the anesthesia is no doubt an important detail in the accom- 
plishment of the operations in gastric surgery. 

Studying the anesthesias which have been satisfactory, contra 
the unsatisfactory ones, will show in the postoperative period, 
that the -respiratory complications were respectively 12.4 % and 
14.6 %. The circulatory ones were respectively 5.3 % and 6.4 %. 
These differences, however, not being significant. Six deaths oc- 
curred in the unsatisfactory group, but the difference (3.8^^ 2.45) 
is not statistically significant. 54 % of all men belong to the 
category of unsatisfactory anesthesias, and 35 % of all women, 
the difference (19 4: 7.24) being very probable. 
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It thus seems as if the male in this material are worse risks in 
general, and are more apt to have anesthetic and postoperative 
complications. The same tendency was also found in the authors 
material on cholecystectomies. It seems very difficult to give an 
adequate explanation to this phenomenon, which does not seem 
to be generally recognized. However the males are more resistant 
to poisons in general, requiring higher concentrations of toxic 
drugs like anesthetics. In spite of their more vigorous constitu- 
tion the males may be considered more “worn-out” than the 
females of the same age group. This circumstance would place 
them in a higher risk grade, where the postoperative mortahty 
will be higher in any material. Incidently this tendency is also 
statistically proved in tables over the average life length, showing 
a higher average number for the female sex. 

Actually this investigation has shown that in judging post- 
operative results a more accurate view of the material will be 
obtained by grading the patients by physical state or risk. A 
quahtative presentation as in table 4 will also give more adequate 
informations than a purely quantitative one, as in table 1. Provid- 
ing the anesthesia and operation is “lege artis” performed there 
ought to be no mortality in risk I, whereas a mortality of 20 % 
in risk IV may be considered rather normal. 

Summary. 

222 gastric resections anesthetized by the author are analysed 
from anesthesiological viewpoint. The total mortality is 3.6 %. 
The physical state is taken as the basis of grading the patients 
in four risk groups. Special studies are made by age, risks, anesthe- 
sia, postoperative complications, and anesthesia time. The males 
are found to be more exposed to complications both during the 
anesthesia and postoperatively. All six deaths were males. This 
phenomenon is specially discussed, but no adequate explanation 
can be given. It is further considered that in judging postoperative 
results a grading of the material by preoperative physical state or 
risk, will give more accurate informations than a purely quantita- 
tive presentation. 
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The Treatment of Cold In jury. 

Experimental Studies on the Extremities of Rabbits. 

I. The Effect of Periarterial Sympathectomy^ 

By 

STURE RODRN. 


The pathogenesis and pathophysiology of cold injury have 
attracted great interest and may be said to have been investigated 
and cleared up to a large extent (Killian, Lewis, Lewis and 
Love, Stray). The re-establishment of the normal functions in 
frozen (frost-bitten) tissues have also been studied, though to a 
less degree. 

Opinions vary considerably ivith reference to suitable therapy 
in these important questions. Two distinct lines can be seen, one 
the Anglo-Saxon and one from the European continent. As regards 
Russia it is difficult to form any opinion, in spite of their great 
experience. 

It has always been pointed out in English literature ever since 
Lake’s important work in 1917 that the injured tissues run the 
greatest risks while being warmed up and that the circulation 
then deteriorates owing to intense hyperemia, which causes 
increased edema and stasis; on the other hand the cells require a 
rapid increase in their supplies of oxygen owing to the rise in 
temperature. This produces anoxia, which will be considerably 
less if it is possible for the circulation and the oxygen necessary 
for the cells to be adjusted to each other (Beownbigg 1945, 
Greene 1941, Kreybeeg 1946 etc.). 

^ This study was made in 1946 — 47 before I read Cmsmons and FtrHRJWNS 
(1947) works. 




Fig. 1. Rabbit no. 4, left leg denervated Jan. 31, photo Feb. 9. 



Fig. 2. Rabbit no. 4, photo Fob. 19. Necrosis of the (denervated) left foot. 

Those scientists representing the continental opinion consider 
that the main feature in the picture is vasoconstriction and that 
every therapeutic attempt must be made to cure it as quickly 
as possible, Adams-Eay (1942), Jung and Fell (1942), Killian 
(1942). Others, e. g. v. Schurer (1942), Kohler (1942), are in 
favour of cautious heating. One of the most effective manner for 
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Pig. 3. Rabbit no. G, right log denervatcd Fob. 2, photo Feb. 5. note the swollen 

right foot. 


checking the spasm is to resort to surgical measures in the sympa- 
thetics. The most ardent adherents of tliis method consider that 
it should be adopted as soon as possible (Adams-Ray, Ducuing, 
V. Schurer). Many have made use of it in later stages with mani- 
fest results, Bbrtocchi (1940), Girardier (1941), Jung and Fell 
(1942), Kohler (1942) — only blocked — , Philipowicz (1942) et 
al., Brownrigg. Kreyberg is of the opinion that sympathectomy ^ 
is contraindicated in early stages and has not been able to show 
that it is of any value subsequently. 

From the above it will be seen how opinions vary, which must 
probably partly be attributed to the widely different conditions 
under which cold injuries are incurred and treated. 

According to general experience gained resistance to cold as 
well as constitutional factors, nutrition, fatigue etc. are of extreme 
importance both with regard to the origin and the consequences 
of cold injury: such things as outfit and clothing must not be 
ignored either. 

The above will suffice to illustrate the difficulties and mani- 
fold problems that arise when attempts are made to find solutions 
to these questions. 

As far as experiments go it is possible to select those which are 
much more uniform. In the literature that has been at my disposal 
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Fig. 4. Rabbit no. G, photo Feb. 19, necrosis of the riglit foot. 


iowever, I have not been successful in finding any experimental 
investigations covering the re-establisbmcnt and consequences 
of cold injury in cases of sympathectomy. In earlier experimental 
investigations of cold injuries, it was nearly always only the most 
superficial skin injuries that were studied. From a practical 
point of view these are of comparatively little interest, and con- 
sequently I have chosen to freeze the extremities in order to get 
conditions as analogous as possible to the injuries that are most 
important surgically. The circulation and the innervation are 
substantially different in the extremities from Avhat they are in 
the skin, ears and tail, these being the parts usually used for these 
purposes. 

Problem: How are the course and the results of the injury 
affected when periarterial sympathectomy is carried out im- 
mediately or shortly after an extremity has been frozen? 

Method: Rabbits weighing about 2 kg. were used for the tests. 
They were anesthetized with intravenous dial, 1 ml. 10 % solution 
per kg. body weight being sufficient for several hours. The hair 
on both the hind feet was usually cut up to 4 cm. above the heel. 
Roth feet were then put down into a thermos flask containing 
acetone cooled down to — 10 — 30° by means of carbon dioxide. The 
freezing was generally so effective that the whole foot up to the 
heel was completely frozen, the joints being rigid. After a time 
varying from 8 minutes to 2^2 hours periarterial sympathectomy 
Avas carried out on the femoral artery, according to the method 
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Fig. 5. Babbit no. 10, left leg dcnervnted Feb. 23 , photo Feb. 27. 



Fig. 6, Babbit no. 10- partial and complete loss of the toes on the left foot. 

adopted by Rogers and Hemmingway (1930), namely touching 
the uncovered artery with 30 % phenol solution, under the stric- 
test observance of precautionary measures. 

Owing to the extreme difficulties attached to definitely finding 
and identifying the lumbal sympatheticus, the writer abandoned 
the attempt after a series of dissection tests. Rogers and Hem- 
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Fig. 7. Rabbit no, 2.S, right leg denervated Alay 23, photo June 6. Severe 
freezing, no difference in the necrosis. 



Fig. 8. Rabbit no. 26, left leg denervated June 11, photo June 14, left leg 

more swollen. 

MINGWAY report that when operating on the carotid of rabbit, 
there was vasodilatation in the ear lasting for 48 hours. They 
consider the femoral artery too small and did not make use of 
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Table 1. 

Rise in Shin Temperature After Periaiterial Sympathectomy 

on One Side. 


Date 

1946 

Rabbit 

no. 

Weigh 1 
in kg. 

Sc-v 

m.f. 

Opera- 
ted leg 
right or 
left 

Difference.? in temperature between 
operated and unoperated leg hours 
after operation. 

1 lir. 

2 lirs. 

3 lira. 

6 

hrs. 


48 

hrs. 

72 

hrs. 

30 1 

3 

3.0 



+ 1.4 

-1-1 



“ 1 “ 5.0 


1 

2S.2 

11 


' 1 ' 

1.8 

■ 


0 



D 

5.2 

12 


m 

1 

— 3-5 



0 



5.2 

13 

2.2 

f 

r 

— 1 




+ 1.5 



12.3 

14 

2..-1 

f 

r 

— 2.5 







14.3 

15 1 1.9 

f 

1 



-1- 1.5 


+ 1 



14.3 

16 

1.9 

m 

r 

-1 

0 

-1- 0.5 


+ 0.5 



4.4 

17 

2.4 

f 

r 

-1-4.7 




-1-1 




the method in this case. The writer has consequently endeavoured 
to judge the effect by talcing the skin temperatures of 8 test ani- 
mals, see table 1. The dial anesthetic brings on a dilatation in 
the vessels which chills the body, which becomes still colder 
during freezing the extremities. The time taken for this varies with 
the temperature approximately as follow’’s: in about 35° 2 mins., 
in 20 — 25° 10 mins., in 10 — 15° 20 — 40 mins. In some rabbits 
the time has been found to vary considerably for the two legs, 
one taking 5 — 6 times as long as the other. If both are allowed 
to freeze equally long time, it is obvious that one of them must 
suffer greater injury. In such animals it is not possible to make 
use of one leg for control purposes, as this requires an almost 
equally long time for freezing the two feet. 

In a temperature of -b 23° the denumbing process will take 
20 — 30 mins. It takes longest in the periphery, though, after 
30 — 35 mins, the toes are about 24 — 25°. In order to ensure 
survival the animals must be warmed up, and this can be done 
on the operation table, though the hind legs must be outside the 
warm part. 
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Tftble 2. 

Ee&uUs of Freezing Tests Accompanied by One-sided 
Periarterial Sympathectomy, 
ssv — swollen r = right 1 = left 


Babbit Nr. 

Freezing (in mins.) 

o 

0 

1 

e 

o 

4^ 

,S 

Denervated leg 
right or left 

Time between end 
of freezing and 
denervation in mins. 

Final results and 
remarks 

4 

22 

18 

1 

25 

8 days 1 sw, no fur at all, dull. 20 days left 
foot necrosis (fig. 2), r healed. 22 days died, 
much sw in 1. 

6 

25 

16 

r 

30 

3 days r sw (fig. 3); 17 days r foot dry 
gangrene on dorsal side ^fig. 4); 21 days r 
foot and leg dry gangrene. 24 days died. 
Weight 1,200 gr. 

9 


16 

r 

45 

2 days r much sw; 1 very little. 

1 

27 

16 

1 

15 

7 days moist necrosis 1 dorsum pedis; 11 days 
dry necrosis dorsum pedis + toe 3, toe 2 
gone, fig. 6; 16 days died. 

23 


28 

r 

30 

no difference. Serious cold injury with ex- 
tensive necroses on both sides. Fig. 7. 

25 


17 

1 

30 

light freezed. 36 hours, 1 much more sw. 
Later not observed. 

26 

21 

18 

1 

12 

Fig. 8. I much more sw even after 72 hours. 
Later not observed. 

27 

33 

15 

r 

17 

more sw and ulcers in denervated foot. Both 
the same after 144 hrs. 

43 

3 

25 

^ r 

1 

30 

The first 72 hours r more sw, final r = 1. 

44 

9 

IS 

m 

1 35 

1 

after 16 days 1 somewhat more injured. 

45 

2 

30 

m 

155 

most injury in 1, which was more sw even 
previous to denervation. 

53 

3 

40 

T 

165 

lost of toe phalanges, both feets likely injured. 


Discussion on the results from the tests in table 1. 

Of tile 8 animals in table 1, it will be seen that 3 of them reacted 
ivitb a rise in temperature within 1 hour. After this time the 
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Table 3. 

Survey of Table 2. (Jtesult of Denervaiion after Freezing.) 

No. of 


The dcnervated foot more severely 
swollen than the other. 

The denervated foot not more swol- 
len than the other. 

The dcnervated foot less swollen 
than the other. 

Final result: the denervated foot 
more severely injured than the 
other. 

The denervated foot and the other 
equallj' injured. 

The denervated foot less injured 
than the otlior. 


cases 

9 (Nos. 4, G, 9, 10, 25, 26, 27, 43, 44.) 

1 (No. 23.) 

2 (Nos. 45 and 53), denervated late. 

4 (Nos. 4, G, 10, 44.) 

2 (Nos. 27, 43.) No. 23 badly frozen, 
53 denervated late. 

1 (No. 45, the foot more swollen than 
the otlier, even before the late 
denervation.) 


temperature sank in the remaining 5, probably due to a primary 
stimulation from the phenol. Animals no, 12 and 16 did not 
show a greater rise than 0,5°, and must therefore be regarded as 
failures or else uncertain. The effect seems to have passed off 
48 hours afterwards at the most. Even in the case of no. 3, the 
rabbit showing the greatest rise, it was over within this time. 

The effect of the denervation method adopted. 

In of the cases this method causes a rise in the temperature 
of usually between 1 and 2 degrees, but it generally passes off m 
24 and at the most 48 hours. (The temperature measured with 
controlled Hg thermometers under cotton-wool.) 

The results of the freezing and denervation tests will be found 
in tables 2 and 3, 


Discussion. 

According to table 1 the denervation method gives positive 
results in G cases of 8. In table 3 there are 10 cases that can be 
used for judging the effect on one frozen foot. In 9 of the cases 
there is a greater swelling in the denervated than in the non- 
denervated foot. In 3 cases it is not possible to follow the changes 
right through owing to certain complications. In the 7 cases that 
were observed right to the conclusion, there are 4 with manifest 
injuries — defects in the tissues — in the denervated foot but 
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none in tlie otlier. In 2 cases tlio injuries to both feet arc of about 
the same extent. In one case (nr 45) denervated about 2^/n lirs. 
after freezing the final result is the same on both feet. Here, 
however, the non-denervated foot was more swollen, probably 
more severely frozen before the denervation. 


IJcsiilt. 

Experiments show that periarterial sympathectomy done up 
to 1 hour after freezing produces a considerably increased edema 
in the hind foot of a rabbit, and often finally results in a perma- 
nent loss of tissue, which does not occur in the other, non-denerva- 
ted, foot. Denervation resorted to 2 lirs. later seems to have 
no effect either one way or the other on the injury. 
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From the Neurotraumatological Department, SerafimerlaEarettet 

Stockholm. 

(Chief: Lars Leksell, M. D.) 


A New Tecliiiiqiic for Craniotomy; the 
Osteo dural Flap. 

By 

LARS LEKSELL. 


Since Wagner in 1889 (2) introduced the osteoplastic flap, 
the technique of craniotomy has been considerably improved and 
refined, but in principle it has remained much the same. 

In the method as usually carried out now in this and in most 
other neurosurgical clinics, the bone flap is sawn through with a 
wire saw between 4 or 5 burr holes, and is either removed tempo- 
rarily, or hinged on the temporal muscle. Then the dura is opened, 
leaving a narrow medial hinge. In closing the wound several 
precautions must be taken in order to avoid extradural hematomas, 
formerly a rather frequent complication. Thus the dura, after 
is has been closed, is sutured to the periost around the bone de- 
fect and also, through two small driU holes, to the centre of the 
bone flap. The closure of the wound is comphcated and time- 
consuming. In this report a simplified operative procedure is 
described, which caA be used in selected cases. 

\ Method. 

The proposed method ishased on the fact that the dura over 
the cerebral hemispheres is adherent to the bone calvarium. 
When exposing the cerebrum one has hitherto always made a 
temporary halt before opening the dura, but it seems possible 
in certain cases to open the bone and dura at the same time. 
If the dura is left attached to the bone, it will not be nec- 
essary to suture it when closing the wound. Some years ago the 
author in one case used a circular saw to cut the bone and dura 





Fig. 2. The dura has been opened with the knife in the saw track and the bone 
flap is turned down adherent to the dura and hinged on its basal part. 


Lbksell: a New Technique for Craniotomy; the Osteodural Flap. 



j Left frontal flap. The bone flap has been tnrned down, hinged 

on the dura. Dissecting forceps point to the bullet hole in the roof of the orbit. 



Fig. 4. Pneumatic rotary saw and 
curved knife for opening the dura. 



Fig. 5. Case S. B. Patient 2 months 
after operation. 


A NEW TECHNIQUE FOE CRANIOTOMY; THE OSTEODDEAL FLAP. All 

simultaneoHsly. It is more convenient and safer, however, to 
saw the hone flap first, and then to open the dura through the 
sawed track. The technique adopted is illustrated in Tigs. 1 and 2. 
The skin muscle flap is first separated from the hone and re- 
flected downwards, a hurr hole is made in the basal part of the 
exposed bone and from this opening a basal strip of bone is 
first sawn out and removed. The bone flap is then sawn through, 
preferably with a pneumatic rotary saw, which cuts the bone 
rapidly, leaving a track about 2 millimeters wide. Pneumatic 
tools are now widely used in industry and are easily adapt- 
able for cranial surgery {!). After the bone flap has been sawn, 
the dura is quickly opened in the track by a small curved knife 
with a transverse knob on the point, to protect the underlying 
brain surface from injury (Fig. 4). After the dura has been 
opened, the flap is tm-ned back udth the bone still adherent, the 
basal part of the dura being used as a hinge. When sawing the 
bone flap, great care must be taken to prevent the bone and dura 
separating. When the flap has been turned down, bleeding from 
the dural vessels is controlled by electrocoagulation and with 
metal clips on the narrow edge of the dura. In closing the wound, 
no suturing of the dura is required. Thin strips of fibrin film are 
placed along the edges of the dura, the bone flap being simply 
replaced and fixed in position. 

Coiiiineiit. 

The method described can, of course, only be used in cases 
where the surface of the brain is not adherent to the dura. It 
cannot, therefore, be used when a tumor, for example a mening- 
ioma, invades the dura of the convexity, nor in flaps close to the 
midline, where parasagittal veins cross the subdural space. The 
technique may, however, conveniently be applied, in other cases, 
for example in traumatic epilepsy, where a subdural pneumo- 
graphy has been previously made, or, on the whole, in those cases 
where it is known, or can be assumed, that the dura is not at- 
tached to the surface of the brain. If, when elevating the flap, 
It is found that the dura is adherent to the brain, the bone can, 
of course, easily be separated from the dura, and the latter then 
handled in the usual way. 

If carefully executed, the method has some definite advantages 
compared to the ordinary procedure. The closure of the wound 



272 


LARS LEKSELL. 


is not SO laborious and extradural bematomas cannot develop. 
The dural flap is well nourished because it can be made with a 
broad base without any increased risk of hemorrhage, and 
postoperative adherences between the brain and the dura will 
probably be less extensive than after the usual procedure. The 
absence of foreign suture naaterial gives a clean wound and good 
healing conditions. In Fig. 3 the appearance of the osteodural 
flap is shown in a case where this technique has been used. 

Case Report. 

S. B., a 13 years old boy (No. 74: 48) who, whilst playing with a 
cartridge wliich exploded, ^Yas injured by a metal fragment which 
penetrated the left orbit immediately lateral to the eye, passed through 
the orbital roof and entered the left frontal lobe. He was operated on 
March 22, 1948, 24 hours after the accident. A mediumsized left 
frontal flap was turned down. Bone and dura were cut, according 
to the technique described. The foreign body was located in the basal 
part of the frontal lobe. It was removed, and the contused brain tissue 
sucked out. The bullet entrance through the orbital roof was closed with a 
small muscle graft. Thin strips of gelfoam were applied along the dmal 
edges, and the flap fixed in position with silver-clips. The postoperative 
course was uneventful. A pneumoencephalogram taken 24 days after 
the operation (18. 4. 1948) show'ed a slight widening of the anterior 
part of the left lateral ventricle. The bone flap was normal. 

Summary. 

A technique for osteoplastic craniotomy is described, in which 
the bone and dura are opened together, with the bone flap left 
attached, and hinged on to, the dura. 
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From the Neurosurgical Clinic, Serafimerlasoreltet, Stockholm. 
(Chief: Prof. H. OUVEORONA.) 


Papillomas of the Choroid Plexus. 

Witli report of a successfully removed tumour of the left 
lateral ventricle in a 7 months o^d child. 


By 

GOSTA NORLEN. 


Papillomas of the choroid plexus are rare intracranial tumours. 
Cases in the literature have been compiled by van Wagenen 
(1930), Hbrben (1941) and Posey (1942). 

In Posey’s paper there are 86 reported cases. In 22 of these the 
tumours were diagnosed by surgical methods but only in 5 the 
tumours seem to have been completely removed. Another two 
cases with complete removal of the tumour are reported by Wal- 
ker and Horrax (1947), and Wilkins, Smith and IIalrert 
(1948). The two last mentioned cases are also of great interest in 
the discussion regarding the malignancj'' of these tumours. 

Prom reviews of the literature some interesting facts concerning 
the appearance and growth characteristics of these tumours can 
be seen. 

In the first decade of life, these tumours arc almost exclusively 
localized to one of the lateral ventricles, while in the second, third, 
fourth and fifth decades they may occur anywhere, but most com- 
monly in the fourth ventricle. The tumour is also more common in 
the left lateral ventricle than in the right. In Posey’s review 22 were 
localized to the left lateral ventricle, and 11 to the right. 

These tumours are usually benign from a histological point of 
view, and the histological picture reproduces the histological 
characteristics of the choroid plexus of infancy (Posey). In some 
cases, however, they have a malignant appearance, but according 
to Turner and Simon papillomas which show sufficient micro- 
scopic evidence of malignancy to merit the term carcinoma are 
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particularly rare. Of tlie 45 cases reported by van Wagenen 
only 5 could be considered as carcinomas of tbe choroid plexus. 
In some cases an interesting phenomenon called seeding has been 
described. In those cases secondary implants occur in various loca- 
tions to which tumour cells are transferred through the current 
of the cerebrospinal fluid. 

Whether the histologically malignant tumours are malignant 
also from a clinical point of view is not clear. Wilkins, Smith and 
Halpert (1948) have reported a case of papilloma of the left 
lateral ventricle in a 6 years old boy with histological malignancy. 
The growth was successfully removed, and the child is alive and 
well 4 years after the operation. Walker and Horrax (1947) 
report a very interesting case in a 44 years old man with a papil- 
loma in the posterior fossa. The tumour was removed three times. 
The first operation was performed in 1936, the second in 1943, 
and the last operation in 1946. The tumour showed each time 
adenocarcinomatous characteristics. In spite of that the patient 
has remained in relatively good condition for over ten years since 
the initial removal of his malignant papilloma. 

Since the number of successfully operated cases is very small, 
as also the cases followed up for a long time after the operation, 
it might be of interest to report the following cases and give some 
data about the 15 cases of papilloma observed at our clinic. 

J, Nr. 771148. Female; age 7 months. Born February 2, 1948. Normal 
delivery. Birth weight 3,200 grams. Present illness started in August 
1948. The parents observed that the child was not quite well, and 
perhaps a little more drowsy than usual. On September 11, repeated 
vomiting and high temperature. The patient was brought to a hospital 
some days later, where a lumbar puncture was done. The cerebrospinal 
fluid pressure was 400 mm of water. The fluid was slightly yellowish, 
and contained 493 red blood cells per cubic mm. Choked discs were 
observed. The patient was admitted to the child clinic in Stockholm, 
and then to the neurosurgical clinic on September 24, 1948. 

On admission, the patient was rather drowsy and apathetic. Length 
71.5 cm, weight 9,100 grams. Head size 46 cm. The anterior fontanelle 
under high pressure. Bilateral choked discs. Babinski sign positive bi- 
laterally. No other neurological symptoms. 

X-ray examination. The size and the development of the skull cor- 
responded to the age of the patient. No destruction and no intracranial 
calcifications could be seen. The cranial sutures were widened, indi- 
cating increased intracranial pressure. 

Ventriculography. On September 30, ventriculography was done (fip 
1 and 2), which showed pronounced hydrocephalus including the who e 
ventricular system. The posterior part of the left lateral ventricle an 
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tlie left temporal horn were more dilatated than the rest of the ventric- 
ular system. Posteriorly the lateral ventricles were a little dislocated to 
the right. In the trigonum and in the posterior part of the temporal horn 




Fig. 2. Drawings of the venlriculogram showing the broad adhesion of the tumour 
to the basal medial wall of the lateral ventricle and the small adhesions 
to the upper and lateral walls of the ventricle. 


on the left side a lohated intraventricular tumour the size of a manda- 
rine could he seen. The tumour appeared to be adherent to the basal 
medial wall of the lateral ventricle. In addition, there v;ere, from the 
superior surface of the tumour, some small adhesions to the uj)per and 
lateral walls of the ventricle. 
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Operation (author). On October 5, operation was performed under 
intratracheal anaesthesia. A leftsided parietal osteoplastic flap was 
turned down and the dura opened. An incision was made in the parietal 
lobe and the lateral ventricle was opened. A large intraventricular 
papillary tumour was found with thin adhesions to the walls of the 
ventricle, which were easily cut by diathermy. The tumour was firmly 
adherent to the choroid plexus, and could be removed totally after 



Fig. 3. Gross appearance of tumour removed at operation. Tnmonr weiglit 34 

grams. The small piece represents the resected part of the choroid plexus. 

putting some silver clips on the plexus (fig. 3). Then an excision was 
made of that part of the choroid plexus to which the tumour had been 
adherent. 

Microscopically the tumour was classified as a papillary adenocar- 
cinoma (fig. 4). 

The postoperative course was very good. The patient made a ra,pid 
recovery and was able to leave the hospital 13 days after the operation. 
It was decided not to give any X-ray treatment. 

The numerical incidence of papillomas of the choroid plexus m 
the material of Cushing of 2,000 verified brain tumours was 0.5 
per cent. The 15 cases observed at our clinic represent 0.4 per cent 
of the total number of cases of verified brain tumours which up 
to December 31, 1948, was 3,664. In ten the tumours were localized 
to the fourth ventricle. The age of the patients, 5 males and 5 
females, varied from 18 to 45 years. In one case, a 6 years old girl, 
the tumour was found in the third ventricle. In four cases the 
tumours were situated in the lateral ventricles; in one case in the 
right, and in three cases in the left. Twelve cases were diagnosed 




Fig. 1. Ventriculogram revealing the tumour in the lateral ventricle 


NorliSn: Papillomas of the Choroid Plexus. 
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by surgical methods, and 3 cases, all of them localized to one of 
the lateral ventricles, by autopsy. Out of the 10 cases of papilloma 
in the posterior fossa, the tumour was totally removed in eight. 
Three of the patients died immediately after the operation. Of the 
other 5 cases, one died 8 years after the operation froin a probable 
recurrence. Four cases are still living and in good condition IG, 14, 
13 and 4 years after the operation. One of these patients was, 
unfortunately, already amaurotic before the operation. The other 
cases are back to full working capacity, without any neurological 
symptoms. The patient until the papilloma in the third ventricle 
was operated on in 1938 with apparently total removal of the 
tumour. She was well until 1946, when there were signs of a recur- 
rence. Ventriculography showed signs of a tumour in the posterior 
part of the third ventricle, but no tumour was found on explora- 
tion. Of the four cases of papilloma localized to the lateral ven- 
tricles only one was diagnosed by surgical methods. This is the 
case reported above. 


Comment and Discussion. 

Papillomas of the choroid plexus during the first year of life 
are not so rare. In Herren’s review of 80 cases there were nine; 
in 8 cases in one of the lateral ventricles, and in one case in the 
third. Deuckeb reported in 1939 one case in a newborn infant. 

One case, practically the same age, and with the same localisa- 
tion as the one reported above, was operated on by van Wagenen 
in 1929, and reported in 1930. After a first exploration of the 
tumour X-ray treatment was given, and at a second stage the 
tumour was totally removed. The patient made a good recovery. 
Microscopically there were no signs of malignancy. In a personal 
communication, van Wagenen told me that this patient died 
one and a half years after the report was made, and that at the 
autopsy there was a seeding of the tumour in the ventricular 
system. 

The case reported by Wilkins, Smith and Halpert is another 
example of a successfully removed papilloma from the lateral 
ventricle. Morphologically the neoplasm was malignant, but the 
child is living and well, 4 years after the operation. 

These two cases seem to be the only successfully removed papil- 
lomas from the choroid plexus in the lateral ventricles. 
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It is difficult to draw any conclusions regarding the ultimate 
result in the above reported case from the experiences gained in 
these two cases. The disappointing result in van Wagenen’s case 
is in contrast to the good result in the other case. From a surgical 
point of view, the removal of the tumour was very easy. The 
tumour could be grasped with forceps and lifted out totally, after 
putting a clip on the plexus. In commenting on his case, van 
Wagbnbn says that the anterior part of the plexus was left alone, 
and that it might have been better to put a clip on it or extirpate 
it totally. In our case, after removal of the tumour, an excision 
of the part of the plexus to which the tumour was adherent was 
made (see fig. 3). This might be of importance in the ultimate 
result. 

The review of the literature is not very helpful in judging the 
prognosis in this case, which is understandable as the number of 
successfully operated cases is very small. The percentage of seeding 
seems to be highest with tumours of the lateral ventricles, and 
in one third of the cases of seeding the phenomenon occurred 
within the first decade of life (Herren). Seeding was present in 
9 of Posey’s 86 cases. 

In the child, the tumour seems to be more malignant in its local 
growth characteristics than in the adult. 

Of our 15 cases only two showed histological malignancy, both 
localized to the lateral ventricles. 

Our experience corresponds to that of Davis and Cushing that 
these tumours remain single. Seeding was not observed in any of 
our cases, 

Herren is of the opinion that the effect of X-ray treatment is 
uncertain, but probable. In van Wagenen’s case. X-ray treatment 
was given preoperatively, but in spite of that the patient died of 
seeding. From the histological appearance of the tumours the 
effect of X-ray treatment seems to us to be questionable. 

Summary. 

1) A report is given of the successful removal of a papilloma 
of the choroid plexus in the left lateral ventricle in a 7 months 
old child. 2) Some data are given about the 15 intracranial papil- 
lomas observed at the neurosurgical clinic. 3) All the papillomas 
in this material have been single tumours. 4) After a complete 
removal, a permanent cure is to be expected in most cases. 5 ) A 
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local recurrence might occur after apparently complete removal. 
6) Seeding has not been observed in any of our cases. 7) X-ray 
treatment seems to us to be of little value. 
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From the Neurosurgical Department, Sodersjukhuset, Stockholm. 


Tlie Diagnosis of Intracerebral Ileinatonias 
Following Frontal Lobotomy. 

By 

OLOF SJOQVIST, G. af BJORICESTEN and ULF FEENSTROM. 


Frontal lobotomy performed according to the closed tecbnique 
of Freeman & Watts lias a mortality rate var}’ing in different 
statistics from 2 to 10 %, tlie mean being average 3 %. In a 
collective survey of 1,000 lobotomy operations performed in Eng- 
land and Wales publislied in 1947 by the Britisb Board of Con- 
trol 30 fatalities are reported. In the same year Freeman & 
Watts reported altogether 450 lobotomy cases operated on during 
the ten-year period 1936 — 1946, the mortality rate in this series 
being also 3 %. Lower figures have, however, been published in 
different series in which another technique has been used. Thus 
PoppEN in 1948 had 5 deaths in 470 patients in which the so- 
called open technique of Lyerly had been adopted. With the 
same technique Scoville & Whitcomb in 1948 had only 2 
fatalities in 240 operations. A series of 100 so-called ice-pick 
operations with no deaths was reported by Freeman the same 
year. One of his cases was complicated by hemorrhage still not 


of a .degree to necessitate a second intervention. 

Within about two-thirds of all these cases the fatal outcome 
seems to have been caused by postoperative hematomas within 
the plane of section of the frontal lobes whereas a variety of other 
causes account for the remaining third. The comment made by 
the Board of Control on the mortality figures, namely, that the 
death rate cannot be said to be high when the seriousness of 
established mental disorders is taken into account” is doubtlessly 


justified. The question still must be raised whether these figures 
cannot possibly be lowered. Postoperative intracerebral hema- 
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the diagnosis of intracerebral hematomas. 

tonias seem usually not to have been subjected to active surgery. 
Some surgeons even have taken the somewhat fatalistic stand- 
point of considering them beyond treatment. This standpoint is 
probably justified in the majority of cases in which clinical signs 
of intracranial expansion are already present. The nucleus of the 
problem thus shelled out consists in an early diagnosis, if possible 
even before the appearance of clinical signs, 

From a practical standpoint the question of postoperative clots 
is of considerable importance, Lobotomy operations are often car- 
ried out in neurosurgical departments to which the patients have 
been admitted only temporarily from mental hospitals. Considering 
the shortness of neurosurgical beds in this country it is of im- 
portance to shorten the postoperative period as much as possible. 
On the other hand the risks of postoperative complications should 
to the highest possible extent have been eliminated before the 
patient is discharged. With other words, the desirability of early 
being able to rule out postoperative clots is evident. 

Freeman & Watts recommended in 1942 the injection of a 
few drops of lipiodol at the end of the operation in order to visu- 
alize the plane of section. In case the transection of the white 
matter should be incomplete the cut could be enlarged immediately. 
Under ordinary conditions this would very rarely become neces- 
sary. The lipiodol drops may, however, serve another purpose, 
namely, the early diagnosis of postoperative clots. A shift of the 
lipiodol drops is probably the earliest sign of intracerebral oozing 
thus enabling the diagnosis of an intracerebral hematoma even 
before clinical signs of intracranial expansion have appeared. On 
the other hand it seems as if an unchanged lie of the lipiodol 
drops after 24 hours is a reliable check that no oozing has taken 
place and that the risk of an intracerebral hematoma, thus, 
practically is absent. 

In the Neurosurgical Department of the Sodersjukhuset 99 
frontal lobotomies have been carried out according to the closed 
technique of Freeman and Watts during the time interval 
August 28. 1944 October 31, 1948. All have been bilateral. In 
96 instances the whole of the centrum semiovale was transected, 
in 3 only the orbital halves. 86 of the operations were carried out 

psychotic patients, the remaining 13 for various kinds of pain- 
ful conditions, milder psychic disturbances, Parkinson’s disease etc. 

In 94 instances a positive contrast medium was injected within 
t e plane of section. Lipiodol was used in 89, immetal in 2 and 
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pantopaque in 3 instances. In all these a cutaneous test for iodine 
hypersensitivity had foregone the injections in order to avoid 
toxic reactions. In one case where the preoperative test showed 
iodine idiosyncrasy a few^ silver clips were applied at various 
levels of the sections in the white matter, in the remaining four 
instances no contrast of any kind was used. 

Primary X-ray control in two planes with an a. p. and a lateral 
picture was performed immediately after the operation had been 
finished in all the 95 cases in which contrast of any kind had 
been injected. In one case it was established that the incision had 
not been sufficiently deep. A second operation with deepening of 
the cut was immediately undertaken with a more pronounced 
effect upon the patient’s symptoms. 

Renewed X-ray control, 1 — 2 days after operation was carried 
out in altogether 57 patients, in 50 cases on one, in 7 cases on 
two or more occasions. An unchanged or only shghtly changed 
lie of the contrast medium was observed in 53 instances. In 17 of 
these there was no shift at all, in 6 only a very inconsiderable one. 
In cases in which the ventricles had been opened by the incision 
lipiodol drops could be found on various places whithin the ven- 
tricular system. No harmful effect of the entrance of hpiodol into 
the ventricles has been observed. 

In 4 cases renewed X-ray examination revealed a considerable 
shift of the contrast layer. In one of these the patient’s clinical 
condition was still completely satisfactory. After another 24 hours 
no further shift had taken place and the patient, still entirely free 
of symptoms of intracranial expansion, was therefore discharged 
to a mental hospital on the third postoperative day. This case 
ran an entirely satisfactory course even subsequently. (Figures 
1—2.) 

In the remaining 3 cases intracerebral hematomas were verified 
in second stage operations. These cases shall be reported briefly. 


Case 1. Nr STSSfil. Woman, 52 years. Bilateral frontal lobotomy 
was performed June 12, 1947. The anterior horn of the lateral ventricle 
was opened at least on the left side. Postoperative X-ray check showed 
a satisfactory position of the plane of section (Figure 3). On the 6th 
postoperative day the patient became more and more drowsy and on 
the following day she was comatous. The right pupil w'as dilated. The 
wound was opened up on the same day June 19tli and a fairly large 
intracerebral clot was removed by suction. She cleared up consider- 
ably and was kept under observation in the neurosurgical ward unti 
June 26 when she was discharged to a mental hospital. Already on the 
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following day slie again became increasingly drowsy and was read- 
mitted. X-ray examination revealed that the contrast layer on the 
left side was considerably dislocated with a backwards convex contour 
(Figure 4). In spite of the absence of clinical signs of a hematoma ex- 
cepting her drowsiness and in spite her pulse and blood pressure re- 
mained unchanged she was operated on a third time on the ground of 
the X-ray findings. An intracerebral clot the size of a plum was found 
and removed. A little more than a week later the patient, liowever, 
succumbed. She never entirely cleared up from her semicomatous state. 

Case 2. Nr 3957/48. Man, 28 years, suffering from schizophrenia.^ A 
bilateral lobotomy was undertaken on April 8, 1948. Postoperative 
X-ray check showed an ordinary lie of the contrast (Figure 5). During 
the following day the ^JRtient was restless and vomited repeatedly. 
Renewed X-ray control revealed a broadening of the lipiodol layer, 
still without any convex or bulging configuration. (Figure 6.) Excep- 
ting the pronounced restlessness of the patient no definite signs of in- 
tracranial hemorrhage were present, blood pressure and pulse rate 
being unchanged. The night after the second postoperative day his 
blood pressure rose from 120 to 100 mm llg. A deviation of the eyes 
toward the right and a left hemiparesis with positive Babinski sign 
could be evidenced. Renewed X-ray control showed a still more in- 
creased broadening of the lipiodol layer on i.ho right side. (Figure 7.) 
The wound was now opened up, the bony opening enlarged and a big 
clot under considerable pressure within the frontal lobe was removed 
by the sucker. The source of the hemorrhage was situated far mesially 
and consisted of a branch of the pericallosal artery which branch was 
clipped. The case at first seemed to take a favourable turn but on the 
third postoperative day an acute hepatitis developed with high fever 
and intense jaundice. The patient died June 1^. At autopsy an acute 
septic hepatitis was found. In the right cerebral hemisphere were found 
remainders of a large hematoma which in medial direction had per- 
forated into the rostrum corporis callosi (Figure 8). 

Case 3. Nr. 6313/47. Woman, 43 years, operated on August 22, 
1947 for mental illness with marked Jinancastic sym])toms. The opera- 
tion had an uncomplicated course and the postoperative X-ray findings 
were normal. (Figure 9.) The patient was referred to a mental hospital 
on the following day. Renewed X-ray check had unfortunately been 
onutted in this case. A week later slight meningitic s}'’mptoms developed 
and the patient became increasingly drowsy. On September 5, a slight 
choking of the discs was observed and her right pupil was slightly 
dilated. For these reasons the patient was readmitted to the neuro- 
surgical department. On readmission she was unconscious and had a 
markedly dilated right pupil. X-ray examination was now undertaken 
contirrning the suspicion of a postoperative hematoma, since the 
lipiodol layer was seen to bulge markedly backwards. (Figure 10.) At 
reoperation a discolored hematoma evidently the seat of infection was 
evacuated with the sucker. The patient cleared up but a few days 
a er s e again became increasingly drowsy. By means of punction inis 
was wice aspirated from the cavity and penicillin was given in full 
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■dose locally and systemically. October 6. the patient could again be 
discharged to the psychiatric clinic. She was readmitted a third time 
five weeks later in a soporous condition. Pus could again be with- 
drawn from the cavity after blunt puncture of the -wound. After re- 
peated punctures and renewed penicillin treatment the patient could 
ugain be referred to the psychiatric clinic, from where she could finally 
be discharged on July 23. 1948 entirely relieved of her mental symp- 
toms. She had spent the last twenty years practically uninterruptedly 
in mental asylums and hospitals. 

Apart from the t-wo fatalities reported above further 3 patients 
have died shortly after the intervention. In none of these a shift 
of the injected hpiodol -was observed. One of these patients, a 65- 
year-old woman, displayed all signs of a postoperative hematoma 
only a few hours after the lobotomy operation had been finished. 
She was reoperated on in spite of negative X-ray findings. It was 
found that her hemorrhage was a spontaneous apoplexy -within 
the internal capsule a good deal behind the lobotomy incision. 
These findings were verified at autopsy. A 45-year-old man 
•operated on for a long-standing atypical facial neuralgia showed 
an unchanged lie of the injected lipiodol on two subsequent X-ray 
•examinations. Six days later after having been referred to the 
psychiatric department he was unexpectedly found dead in his 
bed shortly after he had taken a heavy meal. At autopsy a general 
•cerebral edema of a mild degree was found. The gyri were some- 
what flattened and there were signs of a slight herniation both 
in the incisura tentorii and in the foramen magnum but no traces 
of a hematoma within the planes of section. The remaining case, 
finally, which had not been X-ray examined died on the 7th 
postoperative day from a massive hematuria. Autopsy revealed 
■a severe hemorrhagic cystitis. A small amount of bloody fluid 
was found in the lateral ventricles but no hematoma in the lobo- 
tomy incisions. 

In addition to these cases another 2 patients have died from 
pneumonia after readmission to mental hospitals. Death in both 
instances took place a considerable time after the operation and 
none of the cases had signs of hemorrhage within the field of 
•operation. 

Comme 7 ils. The fatal outcome in several of the cases reports 
ubove should not dim the fact that lipiodol injection and repeats 
X-ray examination may serve as a valuable aid to the early diag- 
nosis of post- operative intracerebral hematomas. A primary con- 
dition is, naturally, that no ill effects derive from the lipiodol in 
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iection itself. No sucli ill effects have been observed in a singl 
Le of our patients, not even in those cases in which l^Fodol was 
seen to have entered the ventricular system. It is, howevei, 
importance that every patient is tested before the operation for 
iodine idiosyncrasy. After our experience lipiodol is to be pre- 
ferred to pantopaque. The latter substance has a tendency toward 
merging into larger drops in the lowermost portion of the incision 
whereas lipiodol is more liable to spread over the whole surface. 

Especially in departments in which the lobotomy patients are 
kept for only a brief period of time X-ray check 24 hours after 
the intervention helps in abbreviating the period of immediate 
postoperative supervision. The vast majority of these patients 
can be discharged already on the day after the operation and 
only those cases which radiologically or clinically appear doubtful 
need to be kept for further control. 

The radiological changes in cases with hematomas have been 


of two different kinds. Either has there been a bulging dislocation 
of the hpiodol layer outlining the contour of the hematoma as in 
figures 4 and 10 or has there been an entirely diffuse broadening 
of the contrast layer as in figures 2, 6 and 7. The former cases 
(Nrs 1 and 3) both ran a more prolonged clinical course and cor- 
respond to some degree to a case of chronic hematoma following 
lobotomy described in 1942 by Freeman & AVatts. This case is 
by the way one of the numbered cases of the literature in which 
this complication has been subjected to active surgery. The 
hematoma in this case was withdrawn by puncture, but in spite 
contrast had been injected apparently no X-ray control "was un- 
dertaken. 


Although one of our cases with radiological signs of a hematoma 
recovered without a second operation it seems advisable to re- 
vise the wound at the earliest possible stage in all suspected cases 
even if chnical localizing symptoms are missing. This attitude 
s ould at least be held in acute hematomas occurring Avithiii 
the fost two days after operation. In number 2 of the above cases 
precious time was lost between the second and the third X-ray 
examinations mainly because the patient did not display any 
climcal signs of increased intracranial pressure except restlessness 
an vomiting. Pulse and blood pressure remained at an even level 
aM the pupils were equal. If a sufficiently active attitude is held 
t seems possible to save at least some of the patients developing 
postoperative hematomas following lobotomy. Disregarding the 
19 'f90993. Acta chir. Scandinav, Vol.XCVIII, 
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teclinique used sucli hematomas must be expected to develop at 
least in some small percentage after this operation. The fact that 
the surgeon — unwillingly enough — is the chief contributor to 
this complication must serve to increase his efforts not to leave 
any diagnostic or therapeutic opportunity untried to avoid a 
fatal outcome. 

Conclusions. Lipiodol injected within the plane of section after 
frontal lobotomy has not been observed to exert any harmful 
effects even in cases where it has entered the ventricular system. 
If X-ray pictures are taken immediately after the intervention 
and furthermore after 24 hours an unchanged lie of the lipiodol 
in the second pictures proves that postoperative hematomas hardly 
need to be feared. A spread of the contrast in the control pictures 
may reveal a hematoma within the plane of section at an early 
stage. In such cases a second operation should be undertaken 
without delay. 


Summary. 

In a series of 99 frontal lobotomies iodized oil was injected 
within the plane of section in 94 of the cases. No untoward effects 
of the iodine contrast has been observed. Postoperative hema- 
tomas proved to cause typical and early changes in the lie of the 
contrast medium, either consisting in a bulging of the contrast 
layer visible in lateral X-ray pictures or in a diffusion or broaden- 
ing of the contrast. 

An unchanged lie of the lipiodol drops 24 hours after the ope- 
ration seems to warrant that no postoperative oozing has taken 
place. The postoperative care of psychiatric cases in neurosurgical 
departments may thus as a rule be limited to 24 hours. 
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From the Surgical Department of the Gothenburg Children’s Hospital, 
(Chief: Dr. G. PETTERSSON.) 


Fractures of the Cerrical Spine in Children. 

By 

G. PETTERSSON, 

M,D. 


Fractures of the cervical spine are rather uncommon in chil- 
dren. These fractures, and particularly those of the cervical spine, 
present a number of problems especially from the therapeutical 
point of view. The literature hitherto published deals only ^vith 
such fractures in adults and the viewpoints presented are not 
immediately applicable to a child clientele. During the last years 
4 cases of fractures of the cervical spine have been treated in the 
surgical department of the Gothenburg Children’s Hospital, and 
as all of these cases with good results have been treated by a 
method which has not previously been described and which is 
especially expedient for children, the author has considered a 
report thereof justifiable, although the series is short. 

Case Histories. 

Z. 3-year-old girl. Diagnosis: Fract. dent, epistroph. + fract. an- 
tebrachii sin. At a clash between a truck and a fire engine on Nov. 
6, 1946, the patient was thrown to the ground. She was not run over. 
She had pain in the neck and the left arm. Status: Absence of pareses. 
Marked swelling of the back of the neck with pronounced evidence of 
pain on the slightest movement. The left lower arm is swollen and 
shows signs of fracture. Nov. 6, 1946. Roentgen examination: Fracture 
through the base of dens. Dens is displaced 3 to 4 millimeters anteriorly 
and there is a shortening of some millimeters. Hereby a luxation be- 
tween atlas and epistropheus has ensued (0. J. Hansson). — ■ Nov. 13, 
1946; Following the X-ray examination which revealed the fracture 
of dens the patient was placed in a dorsal position with hanging head. 
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She f'ot on very well in. this position. She reacted and cried when there 
was question of touching her head. Dec. 27, 1946, Eoentgen examination: 
In the interval since the former X-ray examination the fracture of 
dens has healed. There is no malposition. Jan. 2, 1947. The patient 
has all the time been in bed without discomfort. She is now allowed 
to get up. She moves about freely but carries her head rather stiffly. 
She is given a wadding collar and light postural exercise treatment. 
Jan. 7, 1947. The patient is free from discomfort and is discharged. 

II. 4-year-old boy. Diagnosis: Fractura dent, epistrophei. On April 
18, 1947, the patient slipped on the hardwood fJoor.^ He sat down 
sharply on his buttocks and jerked his head. He has since then com- 
plained of tenderness in the nape of the neck, and has not been able 
to move his head. tStalus: The patient is recumbent with the head en- 
tirely fixated. There is pain on attempts to move. There is absence of 
pareses. — April 19, 1947. Roentgen examination: Fracture of the tip 
of dens epistrophei. The tip is displaced backwards, forming towards 
upper dens an angle which is open backwards. No other changes are 
observed within the cervical organs (G. Oden). — April 22, 1947. 
The patient has been placed in a dorsal position with hanging head and 
was comfortable immediately in this position. He does not appear to 
bo in any pain. Roentgen examination May 8, 1947. No malposition is 
observed. The fracture of dens now seems to be entirely healed (C. J. 
Hansson). June 7, 1947. The patient has for some days been permitted 
to sit up in bed, and moves his head quite freely. He is discharged. 

III. 9Y2-year-old girl. Diagnosis: Fract. vert. C II — III inveterata. 
Accident towards the end of June, 1947. The patient was playing in a 
lumberyard. She fell down, drawing the slabs of lumbar in her fall, 
and was hit by them in the hack of her neck. She fainted. She was 
first seen at an infirmary, where a roentgen examination was carried 
out, without any fracture being discovered, wherefore she was sent 
home. She again sought medical advice as her neck still was stiff. Not 
either this physician was able to discover any skeletal damage. Two 
months later she again sought advice and was referred to this hospital. 
Status: In the upper cerncal spine there is a shallow gibbus which is 
palpated better than it is seen. The head is extended forward and in- 
clined to the left. There is total fixation (fig, 1 and 2). 

Absence of pareses. Sept. 1, 1947. Roentgen examination. Luxation 
Iracture of C II and G III with a forward displacement of the vertebral 
subluxation position of C 11 in relation to G HI and of 
O 111 m relation to C IV. No callus formation is demonstrable (G. J, 
ansson) (fig. 3). Sept. 5, 1947. Roentgen examination: The patient is 
p acea m n dorsal position with hanging head and gets on comfortably 
m tins position. Sept. 15, 1947. Unchanged picture of the fracture of 
le cervical S]nne. There is now only a luxation forwards of some 
muiiineters of C H and a slight depression of the anterior edge of C III 
( . . Hansson) (fig. 5). Sept. 16, 1947. The luxation seems to be 
nearly raised. Ihe deformation, however, of the vertebral bodies still 
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a sitting position no marked malposition is demonstrable. There is 
merely a slight displacement volarly of the second vertebra in relation 
to the third (C. J. Hansson). Nov. 3, 1947. The patient is provided 
with a plaster collar embracing the anterior aspect of the neck and sup- 
porting the chin, while resting on the shoulders and against the front 
of the chest. The patient is treated with postural exercise therapy 
and heat lamp. Nov. 31, 1947. Roentgen examination: No malposition 
is now demonstrable within the upper cervical spine. On movement of 
the cervical spine there is possibly a rather larger displacement be- 
tween C II and C III at inclination of the head (0. J. Hansson) (fig. 
6). The motility of the neck is excellent in all directions. The plaster 
collar is to be continued for another 6 months. The patient is dis- 
charged. — At dispensary check-up the motility remained unchanged. 
The patient was permitted to remove the plaster little by little. The 
support was entirely removed after 6 months. The patient was dis- 
charged cured. 

77. 15-year-old boy. Diagnosis: Fract. vertebrae C IV. While bath- 
ing the patient dived and hit his head on the bottom of the swimming 
pool. He became dazed but did not faint. He was unable to move his 
neck and had to be taken home in an automobile. The following day 
he was admitted to this surgical department. Status: There is no de- 
formation of the neck. The neck is kept fixed. The patient reports pain 
on attempts to move the neck. Oct. 23, 1946. Roentgen examination: 
Compression fracture of 0 VI. The upper area is compressed. There is 
a slight compression fracture of C IV. There is also luxation posteriorly 
about 1/2 cm of the cervical spine in relation to C VII (C. J. Hansson). 
Nov. 22, 1946: The patient has since admission been treated with 
bed rest with hanging head. {Subjectively he is free from discomfort. 
Dec. 5, 1946. Roentgen examination: Good position of the vertebral 
fracture (C. J. Hansson). Dec. 21, 1946. The patient has been sitting 
up for 4 days. There is good motility of the neck, which, however, is 
fixed with a cardboard collar. He is discharged. At a subsequent check- 
up the patient is seen to be entirely free from discomfort. 


Material. 

The series comprises 4 cases: 2 boys and 2 girls. The age dis- 
tribution was: 3-year-old girl, 4-year-old boy, QVa-year-old girl 
and 15-year-old boy. 


Localization. 

The two youngest patients showed fractures of dens epis- 
trophei. One of them (case 1) had a fracture through the base 
0 dens, which was displaced 3 to 4 'millimeters forwards, whereby 
a subluxation position between atlas and epistropheus occurred. 
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The other dens epistrophei fracture (case 2) was close to the 
tip of dens. The tip was somewhat displaced backwards, com- 
prising towards upper dens an angle open backwards. 

The girl of 972 had an inveterated luxation fracture of C II 
and C III with sliding forward of the vertebral bodies and a sub- 
luxation position of C II in relation to C III and of C III in re- 
lation to C IV (fig. 3). 

The oldest boy (case 4) had a comparison fracture of C VI and 
C VII as well as a subluxation position posteriorly of C VI. 


Origin of Trauma. 

In one case the fracture of dens epistrophei was caused by 
indirect trauma (case 2). The patient had slipped on the floor, 
sitting down backwards with stiff legs, whereby his head bad 
jerked violently. The patient complained of pain in the nape of 
the neck and was unable to move his head. This origin of a dens 
epistrophei fracture has not previously been described and may also 
be of forensic interest. 

In the remainder of the cases the fractures occurred by direct 
trauma. In case 1 the fracture occurred in an automobile accident, 
a crash between a truck and a fire engine, whereby the patient 
was thrown to the ground. In case 3 the patient had 2 months 
before admission been playing in a storage yard for wooden slabs. 
These tumbled down, knocking the patient down, whereby she 
was hit by one or several slabs in the nape of her neck. In case 4 
the fracture had occurred while bathing when the patient in 
diving struck his head against the bottom of the pool. 

In none of these cases was the fracture of the cervical spine 
associated with pareses. 


Treatment. 

The usual method of treating fractures of the cervical spine 
is to apply a Glisson’s sling and then weight this with an exten- 
sion apparatus. Everyone who has used Glisson’s sling knows that 
it is an extremely painful and inefficacious instrument. The pres- 
sure is namely directed towards the chin and the lower edge 0 
the mandible, which are very sensitive to pain and which easily 
become the seat of decubitus on pronounced pressure. 





Fi". 3. Case 3. Invetcratcd luxation fracture of C II and C III. 
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Fig. 6. Case 3. No luxation but still a certain compression of the anterior edge 
of C III and C IV. Plate taken in the standing position. 



Pettersson: Fractures of the Cervical Spine in Children. 




Fig. 5. Case 3. Position of patient in bed with hanging head. It is convenient 
to have a narrow sandbag at each side in order to prevent turning to the side. 
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In order to avoid pressure on tire mandible tbougli still giving 
a possibility of extension Crutchfield bas devised an extension 
bow wMcb instead is applied as a nail extension in tbeca cranii. 
Both of these methods of extension suffer from the primary draw- 
back that the traction is exerted in the longitudinal direction of 
the spine. As vertebral fractures in the great majority of the 
cases are volar greenstick fractures — with compression anteri- 
orly of the vertebral body and possibly a rupture of ligameiitum 
interspinosum posteriorly — a longitudinal extension does not 
bring about a reposition of the fracture or of the condition of 
luxation occasioned thereby. Bohler was the first to consistently 
adopt a repositioning of vertebral fractures by dorsal overexten- 
sion by means of suspension in a sling. This repositioning is done 
under local anaesthesia and the fracture is subsequently fixed 
by means of a plaster brace, after which a prolonged postural 
exercise therapy is begun. This method introduced by Bohler 
has in suitable cases given extremely good results, especially in 
the case of fractures of the lumbar and of the thoracic spine in 
young and muscular individuals. The method, however, has not 
been equally convincing in the case of fractures in children and 
elderly obese individuals, or when the fractures have been local- 
ized within the upper cervical spine. 

When children are concerned one strives to adopt methods of 
treatment that are as simple and painless as possible while at 
the same time affording a reliable fixation. As mentioned above, 
the Bohler method in fractures of the cervical spine involves 
a suspension in Glisson’s sling under local anaesthesia and sub- 
sequently of a plaster collar, all of which is difficult when young 
children are concerned. 

The cases described in this report have instead been treated 
with bed-rest, the patients in a dorsal position with the head 
hanging down freely (fig, 4). During childhood the weight of the 
head constitutes quite a large percentage of the entire body 
weig t. This weight will thus in these cases act in a direction 
that promotes^ the reposition of an existant luxation or com- 
pression (see fig. 3, 5 and 6). This arrangement, which may be 
ouilt up with wedge-shaped bolsters, bed-rests, etc., does not 
necessitate the acquisition of any extra apparatus. It is often 
xpe lent to raise the foot of the bed so that the patient does 
not glide down. The head is supported on both sides with a nar- 

^ san -bag. It is striking how the patients immediately feel 
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free from discomfort on being placed in this position. The feeding 
problem does not present any difficulties. Fluids are taken through 
a glass tube. Older children are often entertained by having a 
mirror over their bed, which they themselves can adjust and in 
which they can observe what is going on in the ward. 

Sum in ary. 

The author reports 4 cases of fractures of the cervical spine 
in children. One of these fractures (of dens epistrophei) was 
caused b)’' indirect trauma. One of the fractures was an inveter- 
ated luxation fracture. All of these cases were treated with bed 
rest with a freely hanging head, this treatment in all of the cases 
resulting in a good reposition and giving total freedom from dis- 
comfort. 



From the Surgical Department of the Counly Hospital, Karlskoga. 
(Chief: Stig Lindgrbn, M. D.) 


Some Problems Concerning the Herniated 
Intervertebral Disk from a Clinical 
Point of View. 

By 

STIG LINDGREN. 


For the correct interpretation of the condition of herniated 
intervertebral disk it is essential to recognize that the disk her- 
niation merely is a specific case of an injured intervertebral disk. 
The degenerated disk gives rise to clinical manifestations of lum- 
bar insufficiency, probably mainly due to instability, and pres- 
sure from the disk on pain-perceptive organs, above all in the 
longitudinal ligaments. The disk herniation obtains clinical 
importance when the sequestrated nucleous substance pressed 
through the ruptured annulus fibrosus comes into contact with 
some spinal root, compressing this mechanically. Such a mechan- 
ical root compression may arise in degeneration of the disk also 
in the absence of herniation, but this is far less common. A removal 
of the herniation is therefore in the first hand directed towards 
relieving the patient from the root symptoms, the sciatic pain, 
while the therapy directed towards the disk degeneration in so 
far that this gives rise to clinical manifestations, has the object 
of increasing the stability between the vertebral bodies. 

In the following are discussed a number of viewpoints on her- 
niated intervertebral disk, mainly with regard to the clinical 
diagnosis and localization of the root, the operative technic, and 
the results. The study is based on a series of 500 surgically treated 
verified cases of disk herniation, all except 6 operated by the 
author. 
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The Diagnosis. 

The typical case history in herniated intervertebral disk debuts 
with periods of low back pain, which must be considered an 
expris ion of the progressing degeneration of the disk and the 
formation of fissures in annulus fibrosus. Gradually root symp- 
toms supervene, in some instances already after a few days of 
back pain, sometimes even without preceding back pain, with 
pain and radiations down into the leg; this must be interpreted 
as the expression of a disk prolapse having migrated and come 
into contact with a lumbar root. The pains vary in duration and 
intensity, being sometimes of short duration and transient, but 
more commonly intermittent with varying intervals. At times 
the pain is permanent and of many years duration. The symp- 
toms are commonly augmented on movement and exertion of 
the back with exacerbation on coughing and sneezing, on pressure 
and percussion of the back as well as on attempts to correct a 
malposition, A further distinguishing characteristic is the seg- 
mented radiation of the pains, the paresthesias and the feeling of 
numbness. 

Bilateral symptoms are uncommon, wdth the exception of 
insignificant paresthesias radiating towards the opposite hip. 
Identical bilateral symptoms seem to speak against disk her- 
niation. It is thus only rarely that a disk herniation migrates in 
the midline, because of the strong posterior longitudinal hgament 
running here. Not until this tapers off laterally in the vertebral 
canal does the disk herniation find its way out. Such identical 
and bilateral symptoms rather suggest a disk degeneration with 
absence of herniation. 

Occasionally the history includes reports of attacks of sciatica 
sometimes on one side and sometimes in the other. This may be 
the expression of bilateral disk herniation from the same disk, 
but this is a rare condition. Commonly the sciatic pain oscillating 
from side to side is the expression of a disk degeneration without 
herniation. Gradually, however, the symptoms usually become 
fixed to one leg, with more severe discomfort than ever previously, 
and in this case a disk herniation has in all probability finally 
protruded on this side. 

The dorsolumbar region often shows characteristic changes m 
the form of straightening and scoliosis. The normal lumbar lordosis 
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may even be reversed to kyphosis of the dorsolumbar region. The 
scoliotic position can be extreme but is equally often lacking. It 
is commonly the hip of the affected side that protrudes but this 
does not occur regularly. This distortion is the expression of an 
instinctive compensatory correction, the patient instinctively 
choosing a posture in which the pressure of the disk herniation 
on the nerve root is the least possible. In young patients with 
their greater suppleness and elasticity the malposition is found 
more frequently and is often very pronounced, while the back of 
the older individual does not have the ability of assuming such 
distorted positions. In attempts toward correction of the skewness 
the patient often reacts with increased pain from the leg. It is 
therefore hardly rational, in cases of herniated disk scoliosis, to 
direct the therapy towards a correction of the back by a plaster 
of Paris bed, or similar measures, without first having removed 
the fundamental cause, the disk herniation. 

In our series the lumbar back has been normal in appearance 
in 15 per cent, slightly straightened in 38 per cent, straightened 
in 40 per cent, and kyphosed in 6 per cent of the cases. Increased 
lordosis has only been found in 1 per cent of the cases. Scolioses 
were found in 55 per cent. 

On examination of the patient ad modum Lasegue there occurs 
a stretching of the nerve which increases the pressure between 
this and the herniation. This stretching which leads backwards 
into the spinal canal may easily be observed at operation if Lase- 
gue’s test is made after exposure of tbe nerve root. It is then 
seen how this is still more taughtened and squeezed against the 
disk herniation. A sciatica caused by an intervertebral disk her- 
niation with a negative Lasegues sign is, as appears from table 1 , 
extremely uncommon. 


Table 1. 

Lasegiie’s sign in dish herniation. 


At 20° 
» 30° 
» 40° 
» 50° 

i> 60° 

» 70° 
80° 
90° 


17’% 
18 % 
19 % 
13 % 
16 % 
9 % 
4 % 
4 % 


)> 
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Which root is involved, or in other words, in which interstice 
the herniation is to be found, may with fairly great certainty be 
determined by analysis of the segmental neurological symptoms. 
The S I and L V symptoms, mainly elucidated by Norlen, 
usually afford a possibility of distinct diagnosis. Of especial 
value hereby is the patient’s localization of the paresthesias and 
numbness, furthermore the disturbance of the Achilles reflex and 
the great toe power. It is furthermore of major importance that 
there in clinical practice commonly has to be taken into account 
the two lower disks only. Out of our 500 cases only 5 have been 
localized to another lumbar disk. The lumbosacral disk has hereby 
in 60 per cent been the origin, the disk above this in 40 per cent 
of the cases. 


Table 2. 

The distribution oj pains, paresthesias, pareses and reflex-disturbances 
in % of our last 300 cases. 



Herniation from 

Herniation from 


the 

lumbosacral 

the L IV~L V 


disk 

(184 cases) 

disk (116 cases) 

Distrihution of pains, paresthesias 

not below ankle 

little toe, outside and below the foot. 

32 % 

20 % 

heel 

. . . . 

62 % 

6 % 

great toe, dorsum of foot 

— 

6 % 

74 % 

Great toe power 

paresis 

— 

14 % 

80 % 

Anlde ferh 

absent 

. . . • 

55 o/„ 

4 % 

diminished 

. , . 

30 % 

21 % 

normal 

• . • 

15 % 

75 % 


Table 2 shows the distribution of the root symptoms in her- 
niation from the lumbosacral disk and from the disk L IV — L V. 
It is, inter alia, seen how very rarely the Achilles reflex is absent 
in herniation originating from the disk L IV — L V. The paresis 
of the great toe is somewhat more common in herniation from 
the lumbosacral disk. In 25 per cent of the cases the patient 
denies the occurrence of paresthesias below the ankle, which 
appreciably reduces the possibilities of a differentiation between 
the roots. 

In practice the result is that we with this neurological root 
diagnosis in 75 per cent of the cases at operation have found the 
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lierniation at the interstice anticipated, while we in the remaining 
25 per cent have had to explore more than one insterstice before 
finding the herniation. This miscalculation may to a certain 
extent be due to an error in orientation at operation, in some 
cases due to a sacralization or lumbarization of the lower verte- 
brae, and to some extent to the fact that the herniation at first 
was not identified in the correct interstice and exploration con- 
tinued to another interstice. Herniation from the disk L IV — L V 
may always be considered to involve the S I root also, if it is 
developed medially, although, as appears from the tabulation, 
it is by no means very common to find S I symptoms in disk 
herniation from the L IV— -L V disk. The reverse is just as com- 
mon. The majority of unsuccessful explorations are due to the 
fact that the symptoms have not clearly enough suggested the 
L V or S I syndromes, this often being the case when the paresthe- 
sias do not involve the foot. In several cases, however, the symp- 
toms have not been true to pattern. 

The following case of recidivated disk herniation affords an 
interesting illustration to the development of paresis of the great 
toe in herniation from the lumbosacral disk. 

A 32-year-old man was after 6 months of continuous pain operated 
on for a disk herniation from the lumbosacral disk. He had at that 
time typical root symptoms with absence of the Achilles reflex, but 
no paresis. The herniation bulged in, about the size of a pea, and after 
incision of the capsule masses of sequestrated substance emerged. He 
soon became free from symptoms, a numbness of the little toe re- 
mained but this also faded. 3 years later he had an acute onset of 
extreme sciatic pain from the posterior aspect of the thigh down to 
the great toe. After 3 days of severe pain the outer aspect of the thigh 
became numb and the dorsum of the foot and the great toe felt weak. 
There was a reduction of sensitivity over the 4 medial toes (not the 
little toe!), the dorsum of the foot and the outer aspect of the calf, 
and also a very marked paresis of the great toe, which hung down 
flaccid. The power of the Achilles group of muscles was also reduced 
although not as markedly as the paresis of the great toe, and the Achil- 
les reflex was absent. Disk herniation from L IV — L V was naturally 
suspected but at operation this as well as L III— L IV and L II to 
L III, which all were explored, were found to reveal nothing patho- 
logical. Tinally the herniation was identified; again originating from 
the lumbosacral disk laterally between annulus fibrosus and sacrum 
it had followed the S I root down into the root canal; it was the size 
of a bean and not covered by ligament. The S I root was reddened and 
edematously swollen. With inlaying indicator the height was checked 
roentgenologically. There was no possibility of the herniation coming 
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into contact witli the L V root. The paresis has slowly receded but is 
still manifest, 2 years postoperatively. 

Multiple herniations giving rise to symptoms are infrequent. 
Out of our 500 cases we have operated upon only 11 such cases. 
It should in this connection be noted that only in one case 
have 2 herniations in different sites of the disk been removed 
at the primary operation. The remaining 10 have subsequently 
been affected with new symptoms of sciatica, whereby disk 
herniations from other origins than the first have been extir- 
pated, in 5 cases from the opposite side of the same disk. In 
a further number of cases the patients have later shown symp- 
toms that have afforded clinical suspicion of disk herniation 
from another root, but the symptoms have been so mild that 
they have not required operative intervention. These cases are 
but few in number and as our series, as reported below, has 
been followed regularly and the patients in 96 per cent have 
been traced, it is justifiable to assume that no appreciable 
number of such cases has been un-diagnosed. Myelographic 
studies published from other quarters indicate a considerably 
greater occurrence of multiple disk herniations. This discrepancy 
should be explained by the fact that a disk herniation which 
e. g. has been myelographically established does not always give 
rise to clinical symptoms. One need therefore in operations for 
disk herniation rarely apprehend that the patient has more than 
one herniation causing symptoms. 

Roentgenological examination of the dorsolumbar region af- 
fords valuable information as to the occurrence of a degeneration 
of the disk with instability and displacements, decreased inter- 
vertebral distance, sclerosis and exostoses but is only of trivial 
value for the diagnosis of the disk herniation. Analyses of the 
relation of the rupture on bending sideways are not either of prac- 
tical clinical value. Myelography, on the other hand, is a valuable 
means of diagnosis, the positive contrast medium, owing to its 
sharper outlines, hereby being preferable to the air or oxygen 
myelographies. A myelography, however, is by no means inoffen- 
sive or without risk for the patient. The reaction to pain with the 
positive contrast media is so intense that spinal anesthesia always 
must be given. In spite of this the patients not infrequently during 
the 24 hours after the examination complain of discomfort. Eib 
BING, in a paper read before the Swedish Radiological Association 
in 1947 has described our experiences hereby. In no less than 
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3 cases we have experienced that the patients have been subject 
to severe epileptiform attacks after this procedure. 

These attacks have had the following course: 

A 22-year-old woman, previously healthy, had after 4- to 5 years of 
mild lumbar symptoms for 6 months had continuous root symptoms, 
paresthesias, Lasegue 30° and diminished Achilles reflex. Myelo- 
graphy was done, however, with positive contrast (contrast U). 2 hours 
later she according to her own description had “electric” prickings in 
arms and legs, felt instability of the hands and was unable to hold a 
glass of water, after which she “fell asleep”. The attendents observed 
that' she was restless, she looked hot and perspiring and turned and 
twisted in bed. She denied headache or other pains. After from 5 to 10 
minutes of these prodromes there occur epileptiform cramps, tonic and 
clonic cramps in both arms, a vacant gaze, short and rapid respiration, 
and there is twitching of the entire body which is bent backwards in 
the opisthotonic position. There is bluish pallor of the face. The attack 
recedes and her condition improves. Babinski positive bilaterally. 
After the lapse of a few hours she states that she feels quite well except 
to a slight headache. The Babinsld reaction remains positive on the 
right — healthy — leg until the following day. No disk herniation was 
demonstrable at myelography but a few months later a diffusely 
protruding herniation the size of a hazel-nut was removed from under 
the S I root. 

It is to be hoped that improved contrast media will lessen or 
entirely eliminate such symptoms of irritation. 

As the myelography must be combined with spinal anesthesia 
and as this intervention in itself is associated with a rather high 
percentage of compbcations, the indication for myelography 
should be kept restricted abeady for this reason, and further- 
more so with consideration to the irritant effect of the contrast 
medium. In other words, it is in our opinion not justifiable to use 
the myelography as a routine examination in suspected cases of 
disk herniation, but to reserve this measure for cases in which the 
clinical neurologic symptoms are difficult to interpret. In those 
cases in which the diagnosis of disk herniation and the indication 
for operation seem clear-cut, but in which the root localization is 
uncertain, it must be considered less harmful to the patient if 
the surgeon is compelled to explore more than one root than to 
make a myelographic study. A factor that further limits the value 
of myelography is that in a to all appearance normal myelography 
there still can be a herniated disk. This is easily explicable for 
anatomical reasons and the author has even in some instances 
operatively removed disk herniations which it has not been pos- 
sible to establish myelographically. 

20 i90993. Acta chir. Scandinav. Vol. XCVIII. 
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Operative Teclinic. 

In order to obtain good operative results in intervertebral 
herniated disk a good and meticulous operative technic is as 
alwa 5 "s of the utmost importance, so that the intervention does 
not cause secondary discomfort. 

Local and spinal anesthesia have alternately been used. The 
latter has advantages in the muscular relaxation ■which facilitates 
the operation but 'which carries the usual drawbacks of spinal 
anesthesia. The prone position is preferable to the lateral position 
and the j)atient is so placed that the dorsolumbar region is kyphosed 
to the furthest possible extent. We place the patient on a spe- 
cially constructed rounded support, which has a cut out for the 
abdomen, somewhat larger than the “porridge bowl” in a plaster 
brace, this because a firm pressure towards the abdominal wall 
augments the stasis of the veins of the spinal canal. The spinous 
processes are left intact. A removal of the spinous processes 
augments the instability and decreases the possibilities of 
stabilizing interventions. The musculature is bluntly pushed 
aside so that the arches become exposed. If a roentgen indicator 
is not used, localization is obtained by following the posterior 
side of sacrum with the finger, until the lowest interstice and the 
arch of L V, are encountered. After localization of the interstice 
involved, one-half centimeter of the rounded lower border of the 
upper arch is removed by means of a gouging forceps. Ligamen- 
tum fla-vum may then be grasped with a tenaculum forceps and 
is resected from the arches with a slender knife, so that a rec- 
tangular aperture, about 1 — 2 centimeters in diameter is obtained. 
It is frequently necessary to 'widen the aperture distally by 
removing the proximal sharp margin of the lower arch and fol- 
lowing the nerve a short distance down into the intervertebral 
canal. A punch is well suited for this purpose. There is here 
frequently very limited space as the herniation presses the nerve 
root firmly against the posterior wall of the spinal canal. The 
nerve root and the disk herniation lie far lateral in the spina 
canal and it is for exposure often necessary to extirpate the later- 
ally overhanging bone with a chisel. This lateral widening of the 
surgical incision seems to us to be of major importance. Exposure 
of the nerve is obtained, its lateral margin is seen and 'with an 
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elevator tlie nerve is retracted medially, whereby the herniation 
is exposed. It more infrequently occurs that the herniation appears 
in the angle between the dural sac and the nerve root, so that 
the herniation lies medial to the nerve. Occasionally the her- 
niation lies uncovered without protection of the ligament, in other 
cases it is covered by a thin layer of ligament which then is in- 
cised by means of a knife whereby the compressed sequestrated 
masses commonly well forth. The neck of the herniation is in 
some cases found between annulus fibrosus and the lower verte- 
bral body, in other cases between the ligament and the upper 
vertebral body, sometimes medially in annulus. As mentioned 
above the hernial canal is hardly ever found in the midline because 
of the powerful posterior longitudinal ligament, the herniation 
instead migrating to the site where this ligament tapers off at 
the side. Not infrequently the disk herniation in the form of an 
extrusion follows the root into the intervertebral canal in a very 
lateral position. But if one only, as already pointed out, chisels 
the bone off laterally there is little danger of overlooking a her- 
niation in such a localization. The largest and most troublesome 
veins run in a plexus anteriorly and laterally in the spinal canal 
and require great attention. Bleeding here is best controlled 
with diathermy or compression. Adequate illumination and suc- 
tion are indispensable. 

In those cases in which there is found an entirely loose seques- 
tration with a fissured empty hernial canal there hardly seems 
to be reason to do more than to remove the sequestration. In 
other cases in which the herniation is more diffusely protruded 
and the sequestrated masses are not entirely superseded but con- 
tinue into the center of the disk with fibrous threads the center 
also should be scooped out. The risk of recidivation will otherwise 
be great. With suitable instruments, polyp forceps of the type 
used by otologists, Riesslers curette, and so forth, one attempts 
to evacuate the cavity as far as po.ssible. The anatomical con- 
struction of the disk makes this extremely difficult, not to say 
impracticable, but it should, however, be feasible to evacuate 
the necrotic center of the disk. This should obviously be done 
with^ the greatest caution, cases have been reported in which at 
this intervention aorta was perforated! The walls of the hermated 
canal are eventually smoothed with a knife. 

^ There is no adequate way of preventing a recidivation from 
issuing from the open canal by sealing this up. 
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An exact hemostasis must be considered of major importance, 
A large coagulum which settles around the root and the dura 
may with certainty give rise to secondary discomfort. An ade- 
quate hemostasis must be ensured with patience. Drainage for 
the bleeding is in our opinion to be contra-indicated as it hereby 
is not possible to avoid the occurrence of massive coagula around 
the nerve. We incessantly wash the wound cavity with physio- 
logical saline solution and fill it on closure with the same solution, 
this also for the preventation of massive coagula. 

We not infrequently combine an intervention for the purpose 
of stabilization, with the extirpation of the hernia. This is done 
in those cases in which it is found that a vertebral body, usually 
L IV or L V, is pathologically unstable and easily is moved back- 
wards and forwards on being grasped by the spinous processus. 
A simple measure hereby is to chisel a groove in the spinous proc- 
ess. At the same time thin bone chips are chiselled off in suck 
a manner that they form a bridge over from the one spinous proc- 
ess groove to the next. The bone chips obtained from the border 
of the arch are utilized for the same purpose. No other form of 
primary osteosynthesis with grafts from tibia or the iliac crest 
has been carried out in the extirpation of disk herm’ation. (In 3 
cases of the present series such operations have been done secon- 
darily and are described in the following.) 

Unless postspinal discomfort prevents, a policy of early ambula- 
tion is followed and already on the third postoperative day the 
majority of the patients are out of bed. The back pains may, 
however, necessitate a prolonged bed rest and eventually a plaster 
cast or a brace as described in the following. 

One week following operation treatment with postural exer- 
cise, hot baths and Finnish baths is instituted. With regard to the 
postural exercises the author considers it of major importance not 
to force the patient to bending forwards or to rotate the trunk, 
the treatment rather having the object of bracing the dorsal mus- 
culature. The patient is encouraged to frequently take the prone 
position and to practice raising shoulders and legs backwards so 
that the back is arched. The patient is hereby trained in keeping 
his back erect and the disastrous tendency to slouch is coun- 
teracted. It is better for the patient to have a straight, strong 
and painless back than to have a soft and tender one. The treat 
ment is analogous with that used in cases of tuberculous spondy 
litis with destruction of the vertebrae. 
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Results. 

The immediate result of tlie extirpation of the disk herniation 
usually is followed hy a dramatic change for the better, the 
sciatic pain has vanished into thin air, the patients are out of 
bed already during the first week and are generally discharged 
within 2 to 3 weeks postoperatively. (Cf. table 3.) The nature of 
the postoperative course is in a way characterized by the post- 
operative period of treatment. 


Table 

Period of hospitalization following operation for herniated intervertebral 

dish. 


About 2 weeks 
1) 3 » 

» 4 » 

I) 0 » 

» 6 1 ) 

i> 7 » 

1 ) 8 » 

» 10 » 


71 % 
17 % 


O' 

/O 

O' 

/o 

0 / 

/o 

/O 


In some cases pain and paresthesias in the leg remain for one 
or more weeks. It looks as though this mainly were caused by the 
nerve during operation having been injured by being pushed 
aside in order to expose the herniation. Great caution ’s there- 
fore of importance in doing this. The importance of a meticulous 
hemostasis has already been stressed. 

Immediate postoperative back pain is encountered occasionally, 
although it is surprising to see how little discomfort most patients 
have from their back. In mild cases there is stiffness and contrac- 
tions but the patients Kmber up within the course of a few weeks. 
Others again have a tendency towards scoliotic postures. It has 
already been pointed out how common the scolioses are preopera- 
tively, owing to the compensatory posture. Most of the patients 
straighten up without further treatment than the extirpation 
of the disk herniation. Some few patients require specific treat- 
ment because of skewness, pain and a feeling of weakness. The 
most effective treatment hereby is to place them in a plaster of 
Paris cradle and then eventually in a plaster and paper brace. 
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As stressed above the extirpation of herniated intervertebral 
disk often is combined with an intervention with the object of 
stabilization, this in such cases in which there at operation is 
observed an unstable vertebra. These cases are not given the 
routine treatment with splints or plaster cradle, this latter therapy 
being resorted to only in cases where the patient on being made 
ambulatory has subjective symptoms from his back. 

Some few cases have had painful cramps in the back, radiating 
ventrally, these cramps being provoked even by the shghtest 
movement. A couple of patients have had extremely painful 
cramps, in one case lasting for 6 weeks. Treatment with plaster 
cradle was hereby resorted to. 

The most severe case of this type is described below. 

A 35-year-old woman with an anamnesis of 9 months standing; 
initially back pains, then by degrees increasingly dominating right- 
sided sciatic pain with a number of symptoms in the left thigh, a stiff 
back, considerable pain on percussion, bilateral Lasegue’s sign 60 to 
70°, absence of the right Achilles reflex. The herniation was rather 
larger than a hazel-nut and sited unusually far medially, so that the 
S I root was compressed lateral to the herniation. There was a broad 
jorolapse with fibrous masses dowm to the center of the disk, which 
was evacuated. L V was unstable wherefore a modified Albee operation 
L IV, L V — sacrum was performed. One week postoperatively, ^ in 
connection with a fall from a chair, the patient had severe cramping 
pains in the back and down into both legs. She tried to lie perfectly 
immobile as she on the slightest movement was attacked by the 
cramps, whereby she placed herself in an opisthotonic position. The 
pain did not recede until the patient was placed in a plaster of Pans 
cradle. She was discharged 10 weeks postoperatively with a firm 
brace which she had for one month. There was a rapid improvement 
and she did not use a corset after a few months, and has a very mild 
residue dorsal insufficiency with hardly perceptible symptoms from the 
legs. The violent phenomena of excitation were probably due to the 
unstable disk. 

In 4 per cent of the cases we have postoperatively employed 
a cradle and one-half of these cases have subsequently received 
a plaster and paper corset. 2 per cent of the patients have without 
first having had the cradle treatment received such a paper brace. 
We have, however, more commonly prescribed an ordinary fabric 
corset with bones for the immediate postoperative period, this 
in 8 per cent of the cases. 

Among other uncommon complications are noted 2 cases o 
spinal-fluid cyst that have occurred following overlooked dura 
lesions and that have called for secondary interventions. 
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The late results appear from tlie results of tlie follow up ex- 
amination in table 4. 


Table 4. 

Follow-up examination of 375 cases of surgically treated dish herniation 

^ posloperatively. 


Symploim from the leg. 

Free from symptoms 

Casual' and slight cramps, shooting pains, numbness, paresthe- 
sias 

Reoidivations, operated free from pain after secondary inter- 
vention 

residue discomfort 

Probable recidivation, transient symptoms improved without 

operation 

Symptoms of new herniation from another origin 

operated 

non-operated, slight and transient 

Sympto7ns from the back. 

Free from symptoms 

Slight symptoms, stiffness, pain following heavy labor 

Marked symptoms 

Subjective opinion of the patients 07i the efficacy of the operation. 

Very beneficial 

Quite beneficial 

Questionable improvement 

Deterioration 


216 

58 

% 

102 

27 

% 

211 



4/ 

7 

% 

12 

3 

% 




Of 

5 

% 

198 

53 

% 

148 

39 

0/ 

/O 

29 

8 

0/ 

/o 

303 

81 

% 

59 

16 

% 

111 



2/ 

3 

% 


The cases are followed regularly, some of the patients presenting 
themselves for examination, others at intervals of from 6 months 
to 1 year reporting on their condition by mail. If no information 
is received a questionnaire is sent. For the period reported in the 
table 96 per cent of the surgically treated patients have been 
traced, wherefore the result is unlcnown in only 4 per cent of the 
cases. 

There is, however, no reason to assume that there among these 
4 per cent should be an accumulation of “failures”, the contrary 
being more likely. 

There have in 7 per cent of the cases occurred recidivations that 
have been subjected to secondary operations. Among these, 21 
cases have recovered following re-operation, while 4 cases have 
persistent residue pain. Not less than one-half of the recidivations 
have occurred within 3 weeks after the jirimary operation and this 
should probably be interpreted as an expression of the fact that 
the evacuation of the sequestrated substance has not been suffi- 
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ciently effective. The frequency of the recidivation seems also 
to have decreased in recent years. 

There are furthermore 3 per cent of suspected recidivations, the 
patient again being affected udth sciatic symptoms with signs 
of involvement of the same root. The pain, however, has been 
mild and transient, and has in most of the cases not called for 
hospitalization, re-operation not having been deemed necessar)'. 

In 5 cases (1 per cent) herniations have later originated from 
the same disk although on the other side and through a new neck, 
and these have been surgically removed. In 7 further cases (b/, per 
cent) there has been clinical suspicion of the same diagnosis but 
the discomfort has disappeared after a conservative therapy. 

New disk herniations from other disks have in 6 cases been 
extirpated (P/a per cent) and there has in 2 further cases been 
clinical suspicion of the same condition. 

In regards to the back pain the patients complain to a some- 
what greater extent of residue back pain than of such symptoms 
from the legs. It is, ho-wever, if anything surprising that there is 
not residue back pain in more of the cases, since the herniation 
is the result of a diseased disk. Since practically all of the her- 
niated disk patients have had longer or shorter periods of back 
pain prior to operation the frequency of back pain is thus con- 
siderably decreased following operation (cf. table 4). 

It may generally be considered that the more prolonged and 
severe the back pain has been before the appearance of the root 
symptoms, the greater is the probabihty that the back symptoms 
will remain after operation and after the disappearance of the 
sciatic symptoms. 

As pointed out above the author frequently combines the 
extirpation of the disk herniation with a stabilizing intervention 
ad modum Albee, although only by laminating the spinous pro- 
cesses with the insertion of bone chips. The indication for this 
is an instability demonstrated at operation. The author has at 
present no possibility of statistically establishing the effect of the 
intervention for the purpose of stabilization, unless the relatively 
low number of persistent and mainly of persistent severe back 
pain, is accepted as an interpretation thereof. 

There was above reported the number of cases that in imme- 
diate association to the operation were placed in a plaster crad e 
and that received a firm corset. This brace has in nearly all of the 
cases been removed after some months. Certain cases, however. 
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must also use the brace in the late course. Usually they resort 
to this corset, of fabric with bones, on the occurrence of back 
pain or of attacks of lumbago. Only a couple of the patients use 
the corset permanently. 

In 2 cases there has because of severe back pain been performed 
a secondary stabilizing operation with bone grafts from tibia or 
the iliac crest, the operation being successful in both instances. In 
a third case this operation was performed elsewhere.. 

In some of the cases with persistent severe postoperative back 
pain there is observed a narrowing of the disk. 

A 4:2-year-old woman with a classical L V syndrome and paresis of 
the great toe had a free sequestration the size of a bean originating from 
the disk L IV — V. A moderate amount of necrotic substance was 
evacuated from the center of the disk. The vertebrae did not appear 
to be unstable. The preoperative course was at first smooth and the 
patient was discharged free from discomfort after 2 weeks. In asso- 
ciation with a long railway trip some days after discharge she had back 
pain, became markedly scoliotic and began to have neuralgic pain in 
the opposite leg. She was re-adnaitted 10 weeks postoperatively. The 
subjective symptoms were in regression. She was still scoliotic and had 
mild root symptoms from the leg of the non-operated side indicating 
that the L V root was involved. The paresis of the great toe had dis- 
appeared, no weakness was established on either side. Eoentgen exa- 
mination showed that the distance between the vertebrae had dimin- 
ished from 15 millimeters to 12 millimeters. When the subjective symp- 
toms were in distinct regression postural exercise treatment was insti- 
tuted and 5 months following operation she was free from discomfort 
and the configuration of the back was normal. The distance between 
the vertebral bodies has during a further year of observation not been 
changed and the patient has been free from symptoms. 

A similar depression of the disk has only exceptionally been 
observed; the series, however, has only to a certain extent been 
checked roentgenologically. One questions whether possibly a 
too radical evacuation of the disk center may give rise to such a 
depression of the disk as in the case described above. When the 
nucleus pulposus substance is degenerated and partly sequestra- 
ted it can hardly be of importance for the maintenance of the 
distance between the disks. This is thus surely physiollogically 
largely dependent on the powerful annulus fibrosus. If in evacu- 
ation of the center of the disk vital annulus fibrosus substance 
should be removed there is surely a risk of diminishing the power 
thereof, this resulting in increased instability and narrowing of 
the disk. This should be borne in mind in evacuation of the center 
of the disk. 
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Stabilizing operations with free bone grafts have, on the other 
band often been carried out in cases of severe and protracted 
dorsal insufficiency in wbicb there has not been signs of her- 
niated intervertebral disk. During the period of treatment of the 
present series of disk herniation, 44 such bone-grafting opera- 
tions have been carried out. If this operation succeeds so that the 
transplant heals in and stability is obtained the result is very 
satisfactory. 

In one case a disk herniation has developed following an “Albee”- 
operation. 

A 44-year-oId man with back pain of 20 years standing frequent 
episodes of lumbago type with prolonged confinement to bed, repeated 
treatments with plaster braces and so forth. No radiation to the legs, 
Eoentgenological examination shows very slight changes with some- 
what decreased distance between the disks. Air myelography shows a 
very slight protrusion from L IV — L V. A fixation operation, with 
15 centimeter long bridges from tibia placed on the vertebral arches 
from sacrum to L III, was performed. The L V was rather loose. The 
patient was postoperatively well and had not lumbago attacks or 
other symptoms for 2 years, but was after this lapse of time taken ill 
with a period of violent coughing with left-sided neuralgias of L V type, 
and a mild great toe paresis. As the symptoms persisted despite a 
protracted conservative treatment the L IV — L V interstice was ex- 
plored and hereby was found a protrusion of the disk the size of a pea, 
posterior to the L V root and after incision to the ligament the entire 
sequestrated nucleus was extirpated. The later course has since then 
been calm. 

Cases Explored for Suspected Herniation, Without this 

Being Established. 

A discussion of the disease of herniated intervertebral disk is 
incomplete without an analysis of the cases that showed symp- 
toms giving rise to a suspicion of herniation but in which no her- 
niation was demonstrable at operation. These cases are not un- 
common. During the same period in which we operated and re- 
moved 500 herniated disks 96 cases, thus 16 per cent of the series, 
were such “negative cases”. In other words, at approximately 
every sixth exploration no herniation of the disk has been de 
monstrable. With increasing experience this percentage has been 
somewhat decreased, but it is unquestionable that one occasiona y 
encounters cases with a history that seems characteristic for er 
niated disk (Lasegue, disturbances of reflexes, sensibihty an 
motility) where nevertheless the herniation is lacking. Surgery 
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only after a positive myelographic diagnosis would of course 
change this percentage entirely although on the other hand, as 
mentioned above, a number of herniations not demonstrable 
.,by myelography would thus not come to the beneficial surgical 

treatment. 

To these non-herniaiion cases vie have, hov'ever, also referred the 
cases of p-otrusio disci. In these one at operation finds that the 
disk bulges diffusely backwards, hereby causing a mechanical 
pressure on the root. In many cases the protrusion is marked and 
reaches the height of one-half centimeter. Commonly the nerve 
lies closely adherent to such a threshold-forming protrusion and 
is difficult to disengage. In other cases the root canal is con- 
stricted by the lowering of the disk. The author is on the other 
hand not convinced that a “hypertrophic ligamentum flavum” 
is of importance as a symptom-giving change. Largely speaking 
it may be said that such anatomical changes as may be consid- 
ered to cause a compression of the nerve, are established in 50 
to 60 per cent of the cases. In the individual case it is often diffi- 
cult to decide whether the anatomy rightly should be termed 
pathological or physiological. We therefore prefer to keep this 
group distinctly apart from the cases of true herniation of the disk. 

If these cases are referred to the herniated disk group, as often 
is done in statistical surveys on disk herniation, the aforemen- 
tioned figure of negative explorations is reduced by one-half, and 
it might in that event be stated that we in 8 per cent of the sur- 
gically treated cases have not found any anatomical explanation 
to the sciatic syndrome. 

The operation in these cases takes the form of a decompres- 
sion, which in the event of instability here also is accompanied 
by a modified Albee-opcration. The question of resection of the 
root is in these cases where the nerve, by way of example, rides 
over^ a firm^ threshold, more often actualized than in cases of 
herniated disk. Before j)erforming a root resection one should 
e definitely certain that the root is affected. In recent years the 
author has therefore resorted to root resection nearly exclusively 
in cases of spondylolisthesis, where the root is firmly compressed 
over the margin and the patient has had severe neuralgic pain 

rom the leg. Cases of spondylolisthesis, however, are not included 
in this survey. 

In a number of cases there is no demonstrable anatomical 
c ange, as mentioned above. An analysis of these cases shows 
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that there occasionally is question of neuroses, which perhaps 
by the examinator have been suggested up to a syndrome of her- 
niated disk, but often one is complete doubt as to the patho- 
genesis. 

A number of curiosities also turn up; the author has thus had 
a case of intradural atheroma, a case of multiple neurinoma 
with tumors intradurally on L IV, and also on the sciatic trunk 
of the thigh. Both of these cases were first explored on the suspi- 
cion of herniated disk, but without positive findings. As the 
symptoms continued myelography was done, whereby intradural 
tumor was established. 

The surgical results in these cases of suspected intervertebral 
disk appear from table 5. 


Table 5. 

Folloio-uf examination of 79 cases operated itpon on the suspicion of 
herniated intervertebral dish, in ^vliich this was not present, Pjo to 6 years 

postoperatively. 

“Profcrusio disci” Other oases 
(42 cases) (37 cases) 


Symptoms from the legs 

None, or but slight s 3 'mptoms 35 29 

More persistant symptoms 5 8 

Later re-operated for herniated disk 2 — 

Back symptoms 

None, or but slight symptoms 37 27 

Pronounced symptoms 5 10 


Thus, the follow-up examination shows that the majority of 
the patients with suspected herniation of the disk have been 
improved by the surgical intervention — decompression and a 
modified Albee-procedure or root-resection. In 2 of the protrusio- 
disci cases a herniation of the disk has subsequently occurred and 
has been surgically removed. 

Indications for Operation. 

The indications for surgical treatment of a case of sciatica, 
in which the clinical diagnos’s of herniation of the disk has been 
made, must be highly individualized. Naturally the operative 
treatment should be preceded by a period of conservative therapy- 
The object of the operation is to relieve the patient from the su 
jective discomforts, from his aches and pains, and the more 
severe and prolonged and therapy resistant these are, the stronger 
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the indication ^or surgery. If a paresis of more pronounced nature 
than a slight decrease of the great toe power has occurred there 
is a further indication for the operation. The prospects for a 
restitution are greater if the nerve root is relieved from the pres- 
sure. There is no definite rule as to the length of time that should 
elapse between the onset of the sciatic symptoms and to the 
operation. It is only in exceptional cases that surgery is necessita- 
ted before several months have passed. There is on the other 
hand no reason to prolong the conservative treatment with bed 
rest and braces indefinitely. If these measures do not afford a 
speedy result the patient still has the prospect of operatively 
being relieved from his jiain and soon becoming fit for work. 
This latter factor, the restitution of the patients’ working capac- 
ity, is of great socio-economic importance. 

On discussing the possibilities of an operation for herniated 
disk with the patient one may venture to say: 

1. that he has a 80 to 90 per cent chance of being virtually 
cured by the operation. 

2. that slight paresthesias as well as moderate back pain 
which do not interfere with the working capacity periodically 
occur in one third of the cases. 

3. that there is a chance of 1 on 15 or 20 that he will have a 
recidivation but that this with about the same success can be 
removed. 

4. that there furthermore is a risk of about 5 per cent that he 
for the future will have sensations in the leg of a recidivating 
nature, although not more pronounced than that they with rest 
and so forth will disappear. 

5. that there is a slight risk that he will have symptoms from 
the other leg, and that he, as well as every one else, may have a 
herniation at some other site. 

6. that if the back pains have been prolonged and severe he 
must expect such pains also in the future. The operation for her- 
niated disk will mainly relieve the leg symptoms. 

7. that even if no true herniation is demonstrated at operation, 
some other type of compression of the ner^^:oot often exists, and 
that he still has a good chance of being improved by the operation. 

8. that he does not have to apprehend getting worse from the 
intervention. 

Most patients, tormented by sciatic pain, are eager to take this 
chance. 
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Sujiimary. 

The author first discusses the diagnosis of herniation, on tlie 
basis of 500 surgically verified cases of disk herniation. In approxi- 
mately 60 per cent the herniation has originated from the lowest, 
the lumbosacral disk, in 40 per cent from the disk between L IV 
— L V while disk herniations from the other lumbar disks are rare, 
hlultiple disk herniations causing symptoms are very uncom- 
mon, With the neurological root diagnosis only there was in 75 
per cent of the cases success in exact localization of the involved 
disk; in 25 j)er cent of the cases more than 1 interstice had to be 
explored at operation, hfyelography wdth positive contrast media 
should in the opinion of the author not be used as a routine 
method, for one reason because of the irritating effect of the 
contrast media available at present — 3 cases complicated with 
epileptiform attacks due to this are reported — another reason 
being that a “normal” myelography does not exclude disk her- 
niation, The necessity of a gentle operative technic and a metic- 
ulous hemostasis is stressed. If instability is estabhshed at 
operation a modified Albee operation is recommended. The im- 
mediate postoperative results are generally characterized by the 
instantaneous disappearance of the symptoms and 71 per cent 
of the patients are discharged after 2 weeks of hospitalization, 
another 17 per cent within 3 weeks postoperatively. Compli- 
cations, marked back pain, cramps and recidivations are reported. 
The late results of 375 cases followed from l^a to 6 years after 
operation are surveyed (96 per cent of the cases were re-ex- 
amined), and are grouped in tabulations. Not infrequently there 
is at operation not established a disk herniation, although the 
patient has revealed symptoms characteristic for “disk herni- 
ation”. This has occurred in 16 per cent of the present series. 
Out of these more than one-half have shown anatomical changes 
in the form of protrusion of the disk owing to a root compression. 
In the rest of the cases, approximately 8 per cent, no palpable 
explanation to the sciatic symptoms has been found. The result 
of these interventions is presented in tabular form, the indications 
for operation are discussed, and the prospects of improvement 
of the sciatic patient following operation are summarized m 
8 points. 
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Internal Closure of Monaldi Fistula During* 
Tlioracoplasty with Extrapleural Apicolysis. 

By 

JOHAN HOLST. 


Preliminary Beport. 

Monaldi treatment alone very seldom results in permanent 
closure of tuberculous cavities. But it is generally agreed that 
in some cases drainage and suction of the cavity has such local 
and general effects, that originally had operative risks are trans- 
formed into relatively good ones. 

The place of the Monaldi treatment should therefore be as a 
preliminary preparation for final operative treatment in excep- 
tional cases. Preliminary drainage without suction of large cavities 
with ample expectoration has been suggested and used by Gunnar 
Nystrom, and others (also in a few cases in our clinic), before 
Monaldi published his method. The disadvantage of Monaldi’s 
method, and any other kind of preoperative drainage of tubercu- 
lous cavities, is the remaining fistula. In some cases the fistula will 
close if the residual cavity is collapsed by a thoracoplasty. In 
others it will remain. The fistula also interferes with the operation. 
The usual procedure in eases with Monaldi fistulas is to perform 
thoracoplasty without apicolysis from a posterior incision, avoid- 
ing the fistula. In this way the collapse will be missed where 
it is most needed, namely anteriorly, where the lung is adherent 
to the thoracic wall round the fistula. Attempts to resect the costal 
cartilages from an additional anterior incision, entail the risk of 
opemng the fistula, with subsequent tuberculosis of the wound 
cavity and the thoracic wall. 
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In the past two years (since 1946) I have used, in cases \vitli 
Monaldi fistulas, a technique Avhich closes the fistula in the lung, 
and thus makes it possible to separate the lung from the thoracic 
wall and perform a thoracoplasty with extrapleural apicolysis. 

The operation is carried out in the following way: 

The Monaldi tube is left in situ. 

The first three ribs are removed in total. The extrapleural 
layer is found posteriorly or over the apex. The apex is freed and 
the lung is stripped extrapleurally from the mediastinum and the 
spine. The periosteum and intercostal bundles of the three upper 
ribs are cut posteriorly as near the spine as possible. The lung is 
freed anteriorly — in the extrapleural layer — until the fistula is 
reached. The wall of the fistula is incised, the Monaldi tube with- 
drawn and removed, and the lung cut away from the anterior 
thoracic wall, where it is adherent round the fistula. A piece of 
gauze is pressed against the open fistula at the lung surface to 
avoid soiling, and the extrapleural strip is continued downwards 
under the periosteum of the anterior part of the three resected 
ribs. Finally the periosteum of these three ribs with their inter- 
costal bundles are divided. If possible the extrapleural strips should 
be so extensive that soft pulmonary tissue and pleura can he 
folded over the fistula and the surrounding infiltration. 

The schematic figures 1 and 2 illustrate the situation before 
and after the mobilisation of the lung. 

Suture of the fistula in the lung. If possible we try to fold the 
adjoining visceral pleura over the fistula as shown in figs. 3, 4. 
This can only be done in cases where the pleura is not too stiff, 
and the infiltration surrounding the fistula not too extensive. 
It has been possible in five of the six cases where we have done 
this operation. In the one case where it was not possible to 
fold the pleura over the fistula, the opening was closed with two 
mattress sutures. 

The most important step is the covering of the suture tvith 
'periosteum and intercostal muscles. 

- The method used is shown schematically in figs. 5, 6, 7: The 
suture line is covered with the periosteum of the two adjacent 
ribs, one over the other (fig. 6, 7). 

In order to do this properly, a careful dissection of sufficient y 
long anterior ends of the periosteum and intercostal bundles is 
required, which is best done extrapleurally. In om: regular thoraco 
plasties with extrapleural apicolysis we apply, as a routine, a 




Fig. 1. Scherantical drawing of Jlonnldi’s drainage. 
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Fig. 3. The first catgut suture inserted Fig. 4. The first suture tied, and the 
in the pleura on both sides of second pleural suture inserted, 

the fistula. 


Pleura 



Fig. 5. Both pleural sutures tied. Suture for the first covering periosteum inserted. 
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Fig. 6. Suture inserted for the second Fig. 7. Closure of the fistula 

covering periosteum. completed. 




periostea m 
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purse-string suture to fold in the apex of the lung to prevent 
it from reexpansion • 'and to keep the periostea in the- position 
required for the regenerating ribs to form a POrrecib new ■thoracic 
dome. ‘ 

The suture runs through the anterior ends of the periosteum’ 
of the two or three upper ribs, through the pleura' bn the medial 
surface of the apex and thence through the posterior ends of the 
same periostea (fig. 8). This, suture , is originally suggested by 
Repsum in 1938, and- later modified to some extent; In two of 
Our cases it was possible to combine the covering of the fistula with 
a suture of this kind. '• ' ' '' 

If proper anterior : ends of the periosteum’ fare 'ptovid'ed, a 
very 'solid covering of the fistula 'can be made. 

The fistula in the, thoracic wall has been closed with a few 
catgut ' sutures from the ’inside of -the wound cavity in some 
cases, left alone in others. It does not seem to matter what- 
ever procedure is used. In all cases the fistula in the 'thoracic 
wall has healed in a surprisingly short time. No attempt has been 
made to' excise -the fistula. 

The technique described has been employed in seven cases since 
1946; All cases have received large doses of penicillin pre- and' 
postoperatively in the wound cavity and systemic, • '• ' 

In the first two cases streptomycin was not applied, while 
the subsequent four cases have also had pre- and postoperative 
streptomycin treatment. 

■ In six cases the wound healing has been primary and uneventful. 

In a seventh case the Monaldi tube had been removed some 
time before admission. At operation a tuberculous abscess was 
found inside the thoracic wall. The fistula in the lung was closed, 
and there has been no sign of its reopening, but a fistula from 
the wound cavity still remains.^ 

■ Abscesses of this kind may occur even when the' Monaldi'‘tube 
is left in situ, but are more liable to do so after removal of' the 
tube. This is one reason why the tube should be left in position 
until the thoracoplasty is performed. Another reason is that the’ 
remaining tube facilitates the exact' localisation of the fistula 
during the operation. . > 

In alb our cases,- except one, we have been surprised to find 
a moderate infiltration, ■ in spite of the giant cavities present 
before Mon aldi treatment. If confirmed in a greater number of 

Addendum: The fistula is later closed, and the patient free from sj’mptoms. 
21 — 490993. Acta chir. Scandinav. Yol. XCVIII. 



318 


JOHAN HOLST. 


observations, this might suggest a regression of the pericavernous 
infiltration caused by drainage and suction. This does not seem 
unlikely, considering what we know in general of the influence 
of drainage on the reactive processes surrounding an abscess 
cavity. 

If this proves correct, it indicates a long period of preoperative 
Monaldi treatment. There may also be other reasons for this, 
especially the general condition of the patient. The case in which 
an intrathoracic abscess originating from the fistula was found, 
and delayed the wound-healing illustrates the main danger involved 
in the procedure described. Experience, sldll and care in the 
application of the Monaldi tube will reduce this danger. 

With a technique similar to the one described, we have also 
successfully treated some cases of pulmonary lesions and rupture 
of cavities during apicolysis, especially in revision thoracoplasty. 

It is probable that the use of streptomycin in our later cases 
has been a valuable supplement to the surgical treatment. The 
same applies to penicillin protecting against non-specific infections. 
The fact that the first cases healed without application of strepto- 
mycin demonstrates that surgery is the decisive factor: We cannot 
count on preventing tuberculosis in the wound cavity by applica- 
tion of streptomycin if the suture is insufficient. 

It remains to be decided after longer observation of more 
cases, whether the technique described is justified as a method 
of choice in patients with pulmonary tuberculosis needing pre- 
operative Monaldi drainage, or whether it should be reserved for 
exceptional oases. 


Sammary. 

A technique is described for suture of Monaldi fistulas in the 
lung in combination with thoracoplasty with extrapleural apico- 
lysis, and for repair of cavities accidentally ruptured during 
operation. 

With this method six uncomplicated Monaldi fistulas were 
closed, and primary healing of the wound followed. In one case 
with an intrathoracic tuberculous abscess, a fistula occurred 
temporary, but healed after some time. 
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Some Aspects of the Mutual Relations Between 
tlie Diseases of tlie Liyev and Those of 
the Biliary Ducts. 

By 

ERNST BERGENFELDT, 

M. D. 


It has long since been the practice to divide diseases of the 
liver and biliary ducts into two entirely separate categories, 
namely, parenchymal diseases of the liver on the one hand and 
diseases of the outflowing biliary ducts on the other. The diseases 
embraced in the former category, of which, in the matter now 
before us, hepatitis is of primary interest, fall predominantly 
within the scope of the physician whilst those belonging to 
the latter category fall within the scope of the surgeon. This 
strict division of diseases of the liver and biliary ducts into medical 
and surgical categories has, amongst other things, resulted in the 
fact that hepatitis was, for a long time, considered to be a Noli 
me tangere for the surgeon. The process of the disease was con- 
sidered as being as good as entirely localized to the hepatic par- 
enchyma, beyond the reach of surgical therapy: as a matter of 
•fact a surgical operation was regarded as being not only objectless 
but even directly injurious because of the extra strain which such 
intervention is supposed to put on the liver. 

Such a classification of parenchymal diseases on the one hand 
and diseases of the biliary ducts on the other can be justified 
from practical therapeutical points of view, but it cannot be 
anything other than grossly schematic and, in many cases, is 
decidedly misleading. The liver and the biliary ducts may be re- 
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garded anatomically and pliysiologically fas Tieing one sole unitary 
organ. Tlie most intimate anatomic reiationship exists between 
tbe parenchyma and the biliary ducts since, as we know, the 
biliary ducts, in their finest terminal ramifications, only form 
gaps betumen the epithelial cells of the liver without their own 
biliary duct covering. A priori it is therefore probable that disease 
processes in one or other of these tissual regions — the hepatic 
parenchyma and/or the biliary ducts — would also bring about 
changes within the other. This applies especially to inflammatory 
processes. 

It has long since been known that obstruction in the biliary 
ducts gradually causes injuries to the liver which, in prolonged 
cases, can terminate in biliary cirrhosis. Likewise the connection 
between cholangitis and acute, purulent liver processes is well 
known. By means of histological examinations of biopsy speci- 
mens of the liver, Agbrup has been able to show that hepatitic 
changes occur in practically all cases of acute cholecystitis, in the 
majority of cases of chronic cholecystitis as well as in individual 
cases of cholelithiasis (1944). Similar results were also previously 
obtained by the American, Graham (1918), and the, Italian, 
Pettinari (1932), during the course of their investigations (from 
Agbrup). This is confirmed clinically by the .fact that gall stone 
diseases often proceed with icterus even without the presence of 
concrement in the choledochus. In previous works the writer con- 
sidered that he was able to show that, conversely, acute hepatitis 
can bring about changes in the biliary ducts in the form of a 
gathering of mucus and possibly other exudative products, the 
presence of which can make the evacuation of the bile into the 
intestine difficult and thereby delay or prevent the cure of the 
hepatitis. The writer has obtained support for this opinion from 
the effect of operative treatment of acute hepatitis consisting of 
perfusion of the biliary ducts, through post-mortem examinations 
as well as from the fact that in many cases acute hepatitis pre- 
sents an increase in the serum phosphatase value (Buck 50 %, - 
Odin 66 %, Bbrgenfeldt 78 %). 

The modern tests for Kver function for differential diagnosis 
between, parenchymal icterus and, obstructive jaundice which, on 
the basis of Thunberg-Sjostrom’s test for citric acid in the se- 
rum. and Robert’s serum' phosphatase test, were introduced by 
Lehmann and Bt/ch, gave great hopes in the beginning. Thus in 
1941 Lehmann produced statistics for 450. cases in which the 
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laboratory diagnosis seemed to be correct in 90 %. Later statistics, 
however, have given much poorer results. In 'a purely surgical 
material (where the clinical diagnosis was verified during the 
operation and was therefore probably more certain than in 
Lehmann’s material which was for the main part a medical one) 
Westerborn (1945) had a correct laboratory diagnosis in 66 % 
of the 56 cases of obstruction in the biliary ducts. (If one only im 
eludes the laboratory diagnosis “mechanical obstruction and 
excludes “cystic obstruction” the figure falls to 48 %.) Of 31 
cases of hepatitis or cirrhosis the laboratory diagnosis was cor- 
rect in 71 %. 

The reason why laboratory diagnosis is not seldom wrong is 
probably due partly to the fact that it is often not a question of 
either a parenchymal disease or a disease of the biliary ducts but 
rather a matter of being both . . . and. This is especially the case 
if the disease is of long standing. The writer shall now give some 
concrete cases which will show how interwoven with each other 
parenchymal changes and changes in the biliary ducts can be. 

Case I. Wife of a doctor, aged 42 years. Previously experienced pains 
of the gall stone type, but not, however, during the past two years. At 
the beginning of October 1947 she fell ill with icterus accompanied by 
dull pains in the region of the liver. She was admitted to the surgical 
department of the Vasteras Hospital on 7io- As the differential diag- 
nosis between hepatitis and choledochus stone was not clear, a blood 
specimen was sent to Lehmann’s laboratory in Gothenburg on ^®/io 
(2 weeks after she fell ill). The laboratory analysis showed definite 
hepatitic values: citric acid in the serum was 39, serum 'phosphatase 9, 
thymol-test O.io, Meulengracht 60. A week later another specimen was 
sent and even on this occasion the analysis showed undoubted hepatitis 
values: serum phosphatase 8, Meulengracht 30, thymol-test O.is. As the 
jaundice gradually began to recede and the subjective troubles to dis- 
appear, the patient was discharged at her own request on At that 
time the Meulengracht was 15. After discharge, however, she felt that 
she was not well: she was tired and languid and, periodically, was 
troubled with a diffuse discomfort in the region of the liver. The jaun- 
dice never disappeared entirely but was sometimes more pronounced 
and sometimes less so. She was re-admitted 1948. The laboratory 
tests made on g^'Ve the following values: citric acid in the serum 
38, serum phosphatase 29, Meulengracht 13, thymol-test O.iz which, 
in the opinion of the laboratory was to be regarded as being cirrhosis 
values. Nevertheless an operation was performed on “/g at which ten 
facet-shaped stones as big as hazel-nuts were removed from the chole- 
dochus-hepaticus. The gall bladder also contained stones and was the 
seat of a chronic inflammation. The patient was discharged completely 
cured on ®/e- Her icterus has not since recurred. Re-examination on ^77 
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showed from the laboratory analysis that the serum phosphatase 
Meulengracht and thymol-test values were normal. ’ 

The remarkable thing about this case is that from the repeated 
tests which were made during the first time she was in hospital 
no increase in phosphatase could be shown despite the presence 
of numerous stones in the choledochus. Investigations which were 
carried out on dogs by M. Wachstein and F. G. Zak (1946) show 
that ligation of the ductus choledochus is constantly followed by 
a powerful increase of alkaline phosphatase in the blood. A num- 
ber of clinical observations point to the fact that even in man an 
obstruction for the flow of bile through the choledochus gives 
rise to an increase in phosphatase. One is therefore forced into 
the belief that in this case, at least in the beginning, it was not a 
question of obstructive jaundice but rather one of a hepatitis 
which was prevented from healing because of the choledochus 
stones. This would seem to be even more palpable in the next 
case. 

Case 11. Married woman, aged 38 years. Was treated in another hos- 
pital from 7i fo '“A diagnosed as a case of Hepatitis epidemica. 
Prior to this she was at home for 7 weeks suffering from icterus of a 
high degree. The laboratory analysis (Gothenburg) on “/i was: serum 
fhosfhatase 6, Meulengracht 45, thymol-test O.is. On ^“A 
phosphatase 6, Meulengracht 18, thymol-test O.is. Thus the analysis on 
both occasions showed pronounced hepatitic values. On being dis- 
charged from hospital she was at first better but later on she grew 
worse again. She was therefore admitted to the Medical Department 
of the Vasteras Hospital where, for three different periods between 
2^2 and Yb) she was treated as a diagnosed case of hepatitis acuta. The 
laboratory analysis of still showed hepatitic values as follows: citric 
acid in the serum 49, serum phosphatase 10, Meulengracht 22, thymol- 
test O.io. On being transferred to the Surgical Department she under- 
went an operation on ^Yb when 10 faced-shaped stones the size of a 
large pea were removed from the hepaticus-choledochus whilst from 
the lower part of the choledochus a globular stone the size of a large 
hazel-nut was also removed. There were also stones in the gall bladder 
which was in a state of chronic inflammation and was therefore re- 
moved. She was discharged as cured 2 weeks after the operation. The 
serum phosphatase, Meulengracht and thymol-test values were normal. 

In this case the similar, fully uniform blood analyses made at 
different periods during the iUness speak decidedly in favour of a 
diagnosis of hepatitis. The lengthy course of the iUness almost 
7 months — has its explanation in the fact that there was con- 
crement in the choledochus. 
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rapidly after the operati 9 n. On "/s Meulengraclit was 8. The patiept 
was discharged as cured on ’’/s* The patient was re-examined on fYu 
li948. She feels well, there is no icterus and no enlargement of the liver. 
Meulengracht was 8. ■ 

This then was a microscopically verified case of hepatitis which 
had probably lasted for one year and which receded rapidly after 
operative treatment when the biliary ducts were cleansed by re- 
mo\’ing the inflammatorily changed gall bladder and by perfusing 
the biliary passages. 

The cases reported here. show, how interwoven parenchymal 
changes in the liver and changes in the biliary ducts can be. Some 
of them also illustrate how difficult it is to arrive at a sure dif- 
ferential diagnosis between hepatitis and obstructive jaundice, 
despite all the modern methods. In those cases, which are far 
from being uncommon, where the laboratory analysis is faulty, 
the cause is probably often a similar combination of diseases of 
the hver and the biliary ducts. The practical consequences of 
this is, that, to a certain extent, we are still obliged to resort to 
exploratory laparotomy. In this respect a suspicion of hepatitis 
ought not to constitute contra-indications for operating. As the 
writer has shown in his previous works, a prolonged, acute 
hepatitis which will not recede by internal therapy can be success- 
fully treated surgically by perfusing the biliary ducts. In this 
connection the writer would point out there is no need to resort 
to choledochotomy — as a rule this should not be resorted to — 
as the operation is unnecessarily a great one. Perfusion is per- 
formed with equally good effect directly through the gall bladder. 
After a cannula has been introduced and fastened by means of a 
tobacco-bag suture, the contents of the gall bladder are aspirated 
after which it is filled with contrast medium. An abdominal cloth 
is then placed over the gall bladder, the contrast medium is pressed 
out into the biliary passages by means of applying manual 
pressure evenly over the whole of the gall bladder. Gholangiograms 
are taken during compression after which the contrast medium 
remaining in the gall bladder is aspirated. The gall bladder is now, 
filled with 30 to 40 ml physiologic salt solution which, in its turn, 
is pressed out and this latter procedure is repeated once or twice. 
The whole procedure is one that is easily performed as well as 
being a protective measure. 

If one takes this more active attitude regarding the treatment, 
of hepatitis it is quite probable that, behind the. diagnosis hepa-. 
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titis, one will discover, in certain cases, changes in the biliary 
ducts or in the gall bladder which can be reached by surgical 
therapy. This, perhaps, applies more particularly to cases of re- 
curring hepatitis. In such cases the morbid changes (concrement, 
inflammatorily changed gall bladder) should be removed and the 
biliary passages cleansed in order to create the most favourable 
conditions possible for the hepatitis to heal up. 


Summary. 

In the author’s opinion the reason why the modern liver func- 
tion tests for differential diagnosis between parenchymal and ob- 
structive icterus is not seldom wrong is because it is often not a 
question of either an injury to the parenchyma or a disease of the 
biliary ducts but rather one of it being both . . . and. It has long 
since been known that obstruction in the biliary ducts can gradu- 
ally lead to parenchymal injury of the liver with subsequent 
biliary cirrhosis. The same applies to the connection between 
cholangitis and acute purulent processes in the liver. Agerup and 
others have shown that cholecystitis is almost invariably accom- 
panied by hepatitic changes. In previous works, the writer has 
considered that he has been able to show that, conversely, hepa- 
titis brings about changes in the biliary passages. Some cases are 
reported which illustrate how interwoven with each other diseases 
of the Kver and biliary ducts can be and further they depict the 
uncertainty of differential diagnosis despite all the modern re- 
sources. As yet one cannot avoid exploratory laparotomy in cer- 
tain cases. A suspicion of hepatitis should not act as a deterrent 
because acute hepatitis can be successfully treated surgically by 
perfusing the biliary passages. For this reason one should not re- 
sort to so great an operation as choledoohotomy: perfusion can be 
performed with equally good effect via the gall bladder. If one 
takes this more active attitude regarding the treatment of hepa- 
titis it is quite probable that in certain cases one will discover be- 
hind the diagnosis hepatitis changes in the biliary ducts or in the 
gall bladder which can be reached by surgical therapy. These mor- 
bid changes (concrement, inflammatorily changed gall bladder) 
should be removed and the biliary passages cleansed in order to 
create the most favourable conditions possible for the healing up 
of the hepatitis. 
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All Aiifilysis of a Surgical Hillary 
Tract Material. 

By 

YNGVE EDLUND and BENGT GOTHMAN. 


The object of the present investigation is to ascertain, by means 
ot an analysis of a biliary tract material from a Swedish hospital 
during a period of 15 years (1933-1947), whether a decreased 
mortality in various groups of diseases is to be found during the 
ast ive-yeai period. Fluid balance control and improved methods 
of anesthesia, among other things, have been practised in recent 
years, which may be supposed to have had an influence on the 
mortality. The possibility of lowering the post-operative primary 
mortality is discussed in the light of the results arrived at. Special 
attention will in this connection be paid to pre- and post-operative 
treatment of the patients, especially in cases with extrahepatic 
biliary obstruction. 

The material consists of 917 biliary tract cases, operated upon 
in the years 1933 1947. They are divided into two groups: malign 

and^ non-malign cases. The main part is constituted by the non- 
malign cases (899 cases), the mahgn cases constituting a smaller 
group (18 cases). The non-malign cases are divided into two main 
groups: cases without obstruction in the common bile duct and 
cases with such obstruction. Both these groups include cases 
of acute and chronic cholecystitis, and in the latter group three 
cases of traumatic stricture of the common duct are found and 
one case of cirrhosis of the pancreas, besides obstruction in the 
form of stone. Only cases presenting a gangrenous gallbladder 
were counted as acute cholecystitis. These cases were operated 
upon immediately after the arrival at the hospital or a few days 
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afterwards. The operations weye ' performed for various reasons: 
risk of perforation of a dilated gallbladder causing severe pain, 
diffuse peritonitis the origin of which was obscure before the ope- 
ration, or cases not receding Avith conservative therapy. Cases of 
subacute cholecystitis AA^ere counted as chronic cholecystitis. 
These cases shoAved earlier signs of cholecystitis and arriAmd in a 
state of acute relapse, receding after a few days and subsequently 
operated upon, generally after two Aveeks. As chronic Avere counted 
all cases of chronic cholecystitis, i. e. simple catarrhal cholecystitis 
locaUzed solely to the mucosa (also cholesterosis) and chronic 
cholecystitis comprising the entire Avail of the gallbladder. The 
chronic cases Avithout obstruction Avere mostly in a good condition 
before the operation and afebrile. It should be mentioned that the 
operation indications Avere similar in all cases during the three 
five-year periods. During the last five-year period, hoAveAmr, the 
inclination to resort to operation in cases of chronic cholecystitis 
Avas stronger than earlier. The main paj-t of the malign cases 
consisted of carcinoma in the head of the pancreas. 

A. Non-inaligii Cases. 

1. Total Mortality During Three Five-year Periods and 
Distribution of Age. 

In all, 899 cases were operated upon, out of A\daich death ensued 
in 77 cases: mortality 8 %. The main part of the cases, or 752 
(84: %), Avere female. The number of male cases operated upon is 
loAv and about the same in the three periods (approximately 7^ 
of the number of female cases). The total number of case's is about 
the same in the first tAvo five-year periods, but is almost doubled 
during the years 1943—1947. As may be seen from table 3, this 
increase is due to the increased number of operations in cases of 
chronic cholecystitis. 

It is Avell knoAvn that diseases of the biliary tract are more common 
in Avomen than in men. Lichtman (1942) states cholelithiasis to be 
1.5—6 times more frequent in women than in men. He says that there 
is a great deal of truth in the expression »female, fat and forty» Avherc 
chronic cholecystitis is concerned. 

As the material from the three five-year periods is somcAAdiat 
varying, as to the distribution of age (see table 2b), and as further- 
more the number of males, the mortality of Avhom is higher than 
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Table 1. 


Total Number of Cases and Mortality During the Different Periods. 


1933 

34 

35 

36 

37 

Female 

Dead 

Male 

Dead 

Total 

number 

Dead 

26 

27 

39 

49 

52 

3 

5 

3 

5 

9 

7 

9 

7 

11 

3 

2 

1 

3 

35 

34 

48 

56 

63 

3 

3 

7 

4 

8 


193 

16 (8%)' 

43 

9 (21%) 

236 


1938 

44 

3 

9 

1 

53 

4 

39 

34 

5 

13 

2 

47 

7 

40 

34 

6 

7 

1 

41 

7 

41 

43 

1 

12 

3 

55 

4 

42 

32 

3 

5 

4 

37 

7 


187 

18 (10%) 46 

11 (24%) 

233 

29 (12%) 

1943 

45 

3 

9 

3 

54 

6 

44 

60 

— 

12 

2 

72 

2 

45 

79 

4 

13 


92 

4 

46 

91 

5 

13 

1 

104 

6 

47 

97 

4 

11 

1 

108 

5 


372 

16 (4%) 

58 

7 (12%) 

430 

23 (5%) 


^ The figures within brackets in this and the following tables express the mor' 
tality in per cent. 


that of the females (see table 1), is comparatively lower during 
the last five-year period, a special method (“the method of the 
calculated cases”) was employed with the object of eliminating 
the influence of these differences upon the comparison of the 
mortality in the three periods. 

The material was divided into eight groups (the male cases into 
four and the female cases into four groups of age). After that the 
‘"method of the calculated cases” was employed, i. e. in the case of 
each five-year period the number of deaths was calculated that 
would have occurred if the percentage of deaths in each of the 
eight groups had been in accordance with the material as a whole. 
With this way of dividing the cases into groups, the calculated 
number of deaths proved to be the following; 1933 — 37: 20.46, 
X938 — 42: 21.57; 1943—47: 34.97. The difference between the 
calculated and the actual number of deaths in the last period is 
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34.97 _ 23 = 11.97 ± 3.99,1 wlience is derived P == 0.0027. 
The mortality is thus significantly lo-vver during the last five-year 
period than during the first ten years. It should be kept in mind, 
however, that this lower mortality during the years 1943 — 47 is 
to some extent influenced by the greater inclination during this 
period towards operating, which has brought a greater number 
of light cases into the material. 

Mortality (per cent). 

1933—37 1938—42 1943—47 


25 
20 
15 
10 
6 

Fig. 1, The mortality of female (black column) and male patients (white column 
during three five-year periods. 



It has been pointed out earlier that the total mortality in 
operations of the biliary tract has decreased in recent years. 

Walters and Snell (1940) thus state that it has decreased from 10 
to 3 % dming the last fifty years, and Hellstrom (1942) found the 
mortality in a Swedish material to he 7.4 % during the years 1914 — 34 
but only 3 4 % during the years 1940—42. Swedberg (1948) studied 
a bwedish biliary tract material from the years 1925 — 43 but did not 
Imd the total mortality to have decreased in the years 1940—45 in 
spite of the introduction of fluid balance control and improved methods 
of anesthesia. 


The high mortality of the male patients throughout the three 
five-year periods observed in our material is remarkable. Even 
though a d ecrease is to be observed during the last five-year 


‘ to the calculation of the mean error, see Wahlxtot 
N oma^c and the Settled Population of Northen 
(p. 48, formula 3b and note 1). 


S-, Demographic 
Lapland, Uppsala 
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Table 2. 


Distribution of Age. 
a. During the years 1933 — 47.- 


Ago 

Number 

Dead 

Mortalitj' 

(per cent). 

0—20 

4 



21—40 

267 

6 

2 

41—60 

477 

35 

7 

61— 

151 

36 

24 


b. During the three five-year periods. 


Age 


1933- 

-37 

1938—42 ~ 

' 1943-47 

female 

male 

dead 

female 


dead 



dead 

0—20... 

1 



2 



- 1 



21—40... 

51 

7 

2 (4%) 

56 

10 

2 (3%) 

132 

11 

2 (1%) 

41—60... 

122 

23 

14 (10%) 

95 

23 

11 (9%) 

182 

32 

10 (5%) 

61— 

18 

13 

9 (20%) 

34 

13 

16 (34%) 

57 

15 

11 (14%) 


c. Deceased males and females during the years 1933 — 17. 


Age 

Female 

Male 

number 

dead 

number 

dead 

. 0—20 

4 



_ 

21—40 

239 

5 (2%) 

28 

1 (4%) 

41—60 

399 

27 (7%) 

78 

8 (10%) 

61- 

no 

20 (18%) 

41 

16 (39%) 


period, the mortality is more than double that of the female 
patients. This may partly be explained by a higher percentage of 
males than of females presenting acute cholecystitis (18 and 9 % 
respectively). As is shown by table 3, the mortality is considerably 
higher in acute cholecystitis than e. g. in cases of chronic chole- 
cystitis. Table 2c shows that the mortality of the male patients 
is not higher throughout than that of the female patients in the 
four different age groups. Only in the highest age group a clear 
discrepancy of mortality between the sexes is to be observed. 

The mortality of the males is higher than that of the females in a 
material of 404 cases from a three-year period published by Boyce, 
Veaii and MgFeteidge (1936). Out of these cdses, 235 were female 
and 109 male, the mortality of the former being 8.i % and of the latter 
11.9.%- SwEDBERG (1948) found a male mortality of 19 % and afema e 
mortality of 9 %. 
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The largest number of cases Belongs to the age group of 41 60 

years with tptal iportality of 7 %, then comes the group of 
21—40 years, and after that' the> cases above 60 years, presenting 
the highest mortality (24 %). Only 4 cases were operated upon 
before the age of 20, and none of them died. Boyce et al. (1936) 
in their material found more than 70 % of the deceased to be above 
60 years of age, the highest mortabty being presented by patients 
above the age of 70. A certain discrepancy in the distribution of 
age is to be observed during the three five-year periods, and 
among other things the percentage of females belonging to the 
group of 21 — 40 years of age is found to have increased during 
the years 1943 — 47. 

2. Mortality in the Different Groups of Diseases. 

In cases ivithout obstruction of the common bile duct, acute 
cholecystitis presents a high mortality throughout the three 
periods (23, 18 and 29 %). A comparison between these three 
mortality dates does not disclose a significant difference.^ In 
3 cases, all belonging to the last five-year period, the patients 
were in a very bad condition, arriving in an acute state with diffuse 
peritonitis originated from a gangrenous gallbladder. The operation 
consisted only of laparotomy -f- drainage. These patients died 
very soon after the operation and were also afflicted by another 
disease (cardiosclerosis, polyarthritis, diabetes mellitus). Not 
counting these three cases, the mortabty of the years 1943 — 47 
is 23 %. The total number of cases of acute cholecystitis is 94 and 
that of chronic cholecystitis 635 (13 and 87 % respectively). 
Stones in the gallbladder were found in 77 of the acute cases (82 %) 
and in 615 of the chronic cases (97 %). Acute or chronic chole- 
cystitis without cholelithiasis is thus not very common. 

In Baumgartneb’s (1929) material, including 4,575 examined gall- 
bladders, stones were found in 60 % of the cases diagnosed as chronic 
catarrhal cholecystitis and in 90 % of the cases of acute or subacute 
cholecystitis. Fallis and Me Clube (1940) found gallstones in 90.9 % 
of the cases of acute cholecystitis (320 cases). 

Mortality in chronic cholecystitis is considerably lower (4, 7 
and 2 % respectively) than in the acute cases. The difference of 

^ All the following comparisons are made with the use of y;- with 1 degree of 
freedom calculated according to Fischer, R. A., Statistical Methods for Re- 
search Workers, London & Edinh., 1941, p, 90—93. 

22 — ^90993. Acta cliir. Scandinav. Vol. XCVIIT. 
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Table 3. 


Mortaliiy and the Frequency of Jaundice in Gases Without and 
With Obstruction of the Common Bile Duct. 
a. Without obstruction. 


Disease 

1933—37 

1938—42 

1943-47 

num- 

ber 

dead 

icte- 

rus 

num- 

ber 

dead 

icte- 

rus 

num- 

ber 

dead 

1 

Cholecyst, ac. 










with stone. . . . 

22 



31 



24 





5 (23%) 

3 


7 (18%) 

2 


10 (29%) 

3 

without stone . 

— 



7 



10 



Cholecyst, chron. 










with stone. . . . 

160 



141 



314 





7 (4%) 

34 


10 (7%) 

13 


6 (2%) 

CO 

without stone . 

4 



8 



8 




b. With obstruction. 


Cholecyst, ac. . . 

3 

1 

2 






_ , 

Cholecyst, chron. 

47 

12 

46 

45 

12 

39 

71 

1 6 

53 

Stricture 

1 

— 



1 

— 

— 

2 

1 — 

2 

Cirrhosis of the\ 
pancreas i 

1 

— 

1 

■ ■ 

— 

- 

1 

1 

1 


50 

13 (26%) 

48 

46 

12 (26%) 

i 39 

! 74 

1 

' 7 (9%) 

56 


mortality between tbe years 1943 — 47 and the years 1933—42 
is almost significant (0.05 > P > 0.02). 

Jaundice was at hand in 8 cases of acute cholecystitis (9 %) 
and in 75 cases of chronic cholecystitis (13 %). 

According to Lichtman (1942), in oases without choledocholithiasis 
jaundice may be caused by 1) pancreatitis, 2) spasm of the sphincter 
of Oddi, 3) a large gallstone in the ampulla of the gallbladder, pressing 
directly on the common bile duct, 4) edematous inflammation of the 
gallbladder and the cystic duct, involving the common bile duct. To 
this may be added that hepatitis in connection with cholecystitis may 
produce jaundice. According to Himsworth (1948), jaundice in cases 
of hepatitis is caused by compression of the bile capillaries through 
swelling of the liver cells. Jaundice caused by obstruction of the large 
bile ducts and jaundice associated with inflammation of the liver thus 
seem to be essentially the same thing. Both these phenomena are 
caused by obstruction, but they differ in the nature and place of the 
obstruction. 

There are in all 170 cases of obstruction of the common bile duct. 
In 166 of these cases, the obstruction consisted of gallstones. 
Out of 896 cases, obstruction in the form of gallstones was thus 
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observed in 19 %, which is on the whole in accordance with the 
data given by earlier authors. It should be roentioned that the 
appearance of stones in the common bile duct in a surgical material 
to a large extent depends upon the praxis of exploring the common 
duct in cases of cholelithiasis. 

Clute (1930) showed the appearance of stones to increase from 8.4 
to 17.9 % as the number of choledochotomies in cholecystectomic 
operations increased from 15 to 33.8 %. Goldman and Bell (1941) 
performed incisions of the common bile duct in 19.8 % of all operations 
of the biliary tract, finding stones in the common duct in 10.2 % of 
cases. Out of 251 cases examined by means of cholangiography, Schu- 
berth (1947) found common duct stone in 60 cases (24 %). 

Jaundice is at hand in 144 out of 166 cases of cholecystitis 
(87 %). The frequency of jaundice is somewhat lower in the last 
five-year period (75 %) than in the two earlier periods (96 and 
94 % respectively). The cause of this may be the fact that the 
indications for choledochotomy have been wider in recent years, 
appearing also in cases not presenting jaundice at the time of 
operation. Jaundice is one of the most constant signs of chole- 
docholithiasis. 

Lahey (1937) states the jaundice frequency to be 61 %, and Klingen- 
STEiN (1931) 94 %. Schuberth (1947) considers the jaundice frequency 
of a material to be in a certain proportion to the actual frequency of 
choledocholithiasis. According to Lichtman (1942), the absence of 
jaundice is due to the insignificant size of the stone or to its eccentric 
position in the common bile duct. Intermittent icterus is characteristic 
of choledocholithiasis. This is explained by the stone causing inter- 
mittent total or partial biliary stasis. According to Walters and Snell 
(1940), complete occlusion of the common bile duct in choledocholithiasis 
is at hand only in ] 3 % of cases, in stricture in 30 % and in carcinoma 
(of the pancreas) in 85 % of cases. Lichtman (1942) states that total 
biliary stasis for more than a week is not characteristic of choledocho- 
lithiasis, According to his experience, total biliary stasis in cases of 
stone is produced when repeated attacks of biliary colic impact a row 
of non-faceted stones in the common bile duct and when a fairly solitary 
oval cholesterol stone completely engages the ampulla of Vater. 

Out of the 170 cases, only 3 presented acute cholecystitis, the 
majority (163) being cases of chronic cholecystitis. Three cases 
presented obstruction in the form of traumatic stricture, and 
one case cirrhosis of the pancreas. 32 out of the 170 patients died, 
i. e. the mortality was 19 %. If the cases of chronic cholecystitis 
are extracted (163 cases), a mortality of 18 % is obtained. By way 
of comparison it may be mentioned that the total mortality of the 
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cases- of chronic cholecystitis alone (1933—47) was4 %. Themor- 
; tality of the entire group of cases of biliary obstruction is. high 
hduring the first two five-year periods (26 % during the .both 
periods), whereas it is only 9 % during the years 1943—47; This 
decrease of mortality, however, coriipared with 'the mortality of 


Mortality (per cent) 

1933—37 1938—42 1943—47 ' 



rig. 2. Mortality in the different groups of diseases during three five-year periods. 

Acute cholecystitis (white column), chronic cholecystitis (black column) 
and obstruction of the common bile duct (dotted column). 

the years 1933 — 42, is only almost significant (0.02 > P > 0.01). 
In comparing the mortality of cases of chronic cholecystitis with- 
out and with obstruction during the last five-year period (2 and 
8 % respectively), an almost significant difference is had (0.02 > 
> P > 0.01). 

TJlin (1943), examining the mortality dates given by different authors 
in cases of obstruction of the common bile duct during the years 1920 
— 39, has shown that no mortality decrease is to be observed in recent 
years. He considers the vitamin K therapy to have decreased the 
bleeding tendency in operations, but not the mortality. The following 
mortality dates obtained from Swedish materials are given: Bhnmakk 
(1939) 13.7 %, Hellsteom (1942) 13 % in cases of choledochotomy 
and 48 % in cases of choledochotomy with drainage of , the hepatic 
duct, Norrby (1943) 12.5 %. Hellstroji (1942) and Swedbekg 
(1948) point out that also in recent years choledochotomy has given 
high mortality in comparison with simple cholecystectomy. BACHHUtyn 
(1946), examining an American material of 348 death cases in surgica 
'diseases of the biliary tract during a ten-year periodj found 33.4 /o. 
i. e. Ys of the cases, to be caused by choledocholithiasis. 
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In our material, 32 out of tlie'77 patients tliat died, during tlie 
years 1933—47, i. e. almost- half the' cases, presented biliary ob- 
struction. During the last five-year period 6 out of 23 deceased' 
patients, i. e. somewhat less than ^ 4 ) 'vere subject to choledocho- 
lithiasis. ’ 

3. Operations Performed. 

During the years 1933 — 47, cholecystectomy w'as performed dn 
more than "/s of f^e cases of acute cholecystitis (68 out of 94 
operations). The total mortality was 13 %. Decreased mortality 
did not appear during the last five-year period. Cholecystostomy 
was performed in 23 cases, 10 of which died, i. e. almost half. It, 
should be mentioned that this operation was resorted to in spe- 
cially bad cases. This type of operation was most common during 
the years 1933 — 37, being comparatively unusual during the last 
five-year period. Common bile duct incisions in the form of sound- 
ing were performed in 13 cases. In 3 cases, only laparotomy was 
performed. 

Cholecystectomy was performed in most cases of chronic 
cholecystitis operated upon (635 of out 641 operations). Operations 
of the common bile duct (either choledochotomy or incision from 
the stump of the cystic duct — • cholangiography or sounding) 
were performed in 291 of these cases, ^. e. almost half. The total 
mortality in cases of cholecystectomy alone is 2 %, whereas it is 
4 % in cases of common duct operations. A comparison of the 
mortality of these two groups yields a non-significant P value 
(0.2 < P < 0.3), The mortality in the cases of choledochotomy + 
drainage of the hepatic duct is 8 % (1933 — 47), A comparison 
between the mortality of these cases and that of the cases of chole- 
cystectomy alone gives an almost significant P value (0.02 < 
< P < 0,05). It has thus been established that the mortality in 
choledochotomy is higher in cases without obstruction of the 
common bile duct than when the common duct is not opened. 
Three out- of the seven deceased cases' presented abdominal com- 
phcations, and one of them abscess of the liver. It should be men- 
tioned however'that the .mortality im choledochotomy drainage' 
of. the hepatic duct during the last five-year period is'-not higher' 
than in simple cholecystectomy (3 and!'2‘% respectively); The) 
material is comparatively 'sinall 'and does hot ' allow too ‘far- 
reaching conclusions. It- ma'y possibly be' sa;id that' a, tendency, 
toward decreased mortality can bn traced klsb in thb'case of these; 
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Table 4. 


Operations Performed. 



1933- 

-37 

1938—42 

1943-47 

A. 1111110111 obslniclion. 

number 

dead 

number 

dead 

number 

dead 

1. Gholecyslitis ac. 
Cholecystectomy + drain- 
ago 

9 


27 

4 

19 

2 

Cholecystostomy drain- 

age 

12 

4 

6 

3 

5 

3 

Cholecystectomy -J- com- 
mon bile duct incision 
drainage 

1 

1 

5 


7 

2 

Laparotomy -f drainage . . 

— 

— 

— 

— 

3 

3 

2. Oholecystitis chron. 
Cholecystectomy -j- drain- 
age 

84 

3 

93 

2 

167 

3 

Cholecystostomy -f drain- 
age 

_ 


4 

2 

2 

— 

Cholecystectomy -j- chole- 
doohotomy -h hepaticus 
drainage 

31 

3 

12 

2 

33 

1 

Cholecystectomy -f- cholan- 
giograph}’’ or sounding 
drainage 

50 

1 

43 

4 

122 

2 

B. mill obslniclion. 

1. ClwlecysHlis acula or 
chronica. 

Cholecysteet. + chole- 
dochotomy -h lithotom}' 
+ hepaticus drainage . . 

43 

10 

37 

8 

71 

6 

Choledocholithotomy -|- he- 
paticus drainage 

4 

1 

5 

2 

1 

— 

Cholecysteet. -j- duodeno- 
tomy -p hepaticus drain- 
age 

. 3 

2 

2 

1 

- 



Cholecysteet. -J- cleaving of 
the head of the pancreas 
+ hep. drainage 

— 

— 

1 

1 

— 

— 

2. Stricture of the common 
bile duct. 

Cholecysto- or choledocho- 
gastro- or jejunostomy. . 
Plastic operation with vi- 
tallium tube 

— 

— 

1 

— 

1 

2 

1 


incisions. If the common bile duct is obstructed in cases expose 
to choledochotomy, the mortality is twice as high (16 %) as in 
cases without obstruction (8 %). 

In common bile duct obstruction the following operations were 
performed. Cholecystectomy was performed in 157 of these cases, 
and in 161 of these choledochotomy with extraction of the stones 
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was performed. The mortality in cases subjected to choledocho- 
tomy and lithotomy is high during the first two five-year periods 
(23 %), but a decrease is to be noticed during the years 1943 — 47 
(8 %). Larger operations in the form of duodenotomy or cleaving 
of the head of the pancreas were performed in 6 cases. In 10 cases, 
only choledocholithotomy was performed, the cause which was 
the circumstance that these cases had earlier been subjected to 
cholecystectomy and relaparotomy. Plastic operation with a 
vitallium tube was performed in two cases of common duct 
stricture. 

In all cases of cholecystectomy, a drainage was applied up 
toward the liver bed. The drainage was removed 2 — 4 days after 
the operation. Drainage of the hepatic duct was performed in most 
cases where the common duct was opened. Secondary cholangio- 
graphy through the drainage tube was performed in some cases. 
The tube was generally removed a week after the operation. 

4. Death Causes. 

The death causes have been divided into five main groups. 
Abdominal complications include peritonitis (mostly diffuse) and 
pancreatitis. As complications from the circulation organs are 
counted irreversible shock and acute heart death (coronary 
thrombosis). Pulmonary complications have been at hand in the 
form of embolism, pneumonia and pulmonary abscesses. Liver 
changes have been at hand in the form of hepatitis, cirrhosis and 
abscesses. To the group of varia have been referred cases of sepsis 
and renal complications. 

Altogether 77 patients died. Necropsy was performed on 72 
of these. In the five cases not subjected to necropsy it was possible 
to ascertain the death cause clinically. More than Ya of the cases 
suffered from abdominal complications. The second most common 
death cause was complications from the circulation organs and 
the lungs. 45 deceased patients did not present obstruction of the 
common bile duct. Almost half of these suffered from abdominal 
complications (21 cases). Liver changes were stated to be the 
death cause only in 2 cases. More than half the cases of acute 
cholecystitis (13 cases out of 22) died because of abdominal com- 
plications. In cases of common bile duct obstruction, abdominal 
complications are not so common (about 7^ of the cases), whereas 
e. g, liver changes are stated to be the death cause in 7 cases out 
of 32. 
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Death Causes. 


» - 1 '. 



Ahdominal 

Compl. 





from the 

Pulmonary 

Liver 

Varia 


compl. 

circulation 

organs 

compl. 

changes 

l 

Cholecystitis Jicuta 

13 

3 

4 

1 

1 

Cholecystitis chron 

8- 

6 

6 

1 

2 

33. With obstniclion. 






Cholecystitis acuta 

Cholecystitis chron. -f- 

1 


— 


— 

stricture-pcirrh. pancr. 

6 

7 

7 

7 

4 


28 

16 

17 

• 9 

7 


Boyce, Veal and McFetridge (1936) gave the following death 
causes in their material: peritonitis — 24 %, liver death syndroma — 
23 %, pulmonary complications — 17 %, shock and bleeding — 11 %, 
cardiorenal complications — 10 %, other causes — 15 %. Walteks 
and Snell (1940) found pneumonia to be the most common postopera- 
tive death cause at the Mayo Clinic in operations on the bihary tract. 
Hellstrom (1942) distinguishes two main groups of death causes, one 
including insufficiency of the heart, pulmonary affections and em- 
bolism, whereas in the other group death is caused by infectious and 
toxic complications. Peritonitis was at hand in 13 out of 102 cases, and 
cholangitis and hepatitis in 26 out of 102 cases. Bachhuber (1946) 
examined 398 deaths during a ten-year period. 33.4 % of the cases were 
afflicted by common duct stone, 21 % by carcinoma of the gallbladder 
and the bile ducts, 13. o % by subacute or chronic cholecystitis, and 
6 % by acute cholecystitis. Cholangitis was the most common death 
cause in cases of common duct stone, cirrhosis of the liver being the 
second most common death cause in these cases. The hepatorenal 
syndrome was at hand in 3 out of 34 cases. Postoperative pulmonary 
complications did not appear in these, cases of common duct obstruc- 
tion. 

Bachhubee found liver changes to be the death cause dn the 
main part of the cases of common duct obstruction. The other 
authors mentioned do not divide their material into cases with- 
and without obstruction, but in the investigations Of Boyce et al.> 
and of Hellsteom liver changes are- the cause of death in about 
1/4 of the cases. In our material, liver changes constitute the cause 
of death in only about Yg of the cases, but it should' be. observed 
that the haain part of. the caSQs" with liver changes (7 out of 9) 
belong to the group ‘of hases subject to obstruction of'the common' 
bile duct. It should be mentioned that distinct liver lesions,, a. g- 


AN ANALYSIS iOF A> SURGICAL BILIARY TRACY MATERIAL. 341 

cirrhosis, are' observed in most of the cases in which liver chanps 
are stated to be the death cause. Microscopic analysis of the liver 
was performed only in these cases. It is possible that the number^ 
of cases of liver changes had been greater, if all the cases of ob- 
struction had been subjected to such analysis. Possibly some 
cases of e. g. shock or renal lesions would then have been numbered 
among the deaths caused by liver' changes. 

B. Malign Cases. 

Altogether 18 cases were operated upon during the years 1933 — 
47. Somewhat more than half of these (10 cases) suffered from 
carcinoma of the head of the pancreas. 

' According to KAuer and Glenn (1941), carcinoma of the pancreas ' 
is localized to the head of the pancreas in the majority of the cases 
(84 %). ScHNEDOBF and Orr (1941) state carcinoma of the pancreas 
to be at hand in 3 % of all cases of carcinoma observed at necropsy. 

2 cases of carcinoma in the papilla of Vater were found in 
our material. Sohnedorf and Orr presented 10 cases; in these 
they found degeneration of the liver and fatty infiltration. In the 
present investigation, carcinoma of the gallbladder was found in 
2 cases, carcinoma of the common bile duct in 3 cases, and car- 
cinoma of the liver in one case. In the latter case the tumor was 
localized to the porta hepatis. 

'Lam (1940) states carcinoma of the gallbladder to be at hand in 4.5 % 
of all cases of carcinoma found at necropsy, and Dick (1939) says that 
carcinoma of the bile ducts is as common as carcinoma of the gall- 
bladder. 

' Symptoms of total biliary obstruction were observed clinically 
in all our cases. Walters and Snell (1940) found malign obstruc- 
tio'n (carcinoma of the pancreas and of the bile ducts) to produce 
total obstruction in 80—85' % of the cases in their material. 

: In 13 oht of the 18 cases, palliative, operations were performed; 
in the shape of cholecysto- or choledochogastrostomy, duoden-. 
ostomy or jej unostomy. In one single case a curative operation 
was performed in two stages, first cholecystojej unostomy and then 
resection of the duodenum and the head of- the pancreas. 

WrappLE, Parsons and Mullins (l935)''and Whipple (193,8) use a' 
two-stage operation in parcino'ma of the -papilla of "yater and of the 
pancreas, the firSt stage consisting- of back-side gastroenterostomy,' 
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ligation and parting of the common bile duct and cholecystogastro- 
stonvy. The second stage, which takes place a couple of weeks later, 
consists of resection of the descending part of the duodenum and ex- 
cision of the head of the pancreas. Behrend (1947) has introduced a 
one-stage method. 

Out of the 18 cases 7 died, i. e. almost half. This high mortality 
is in accordance with that given by several authors (Hunt and 
Budd 1935, Oppenheimer et al. 1937, and others). 

The prognosis of malign cases is generally considered bad. They 
should be operated upon as soon as the diagnosis has been established. 
Berk (1941) found the main symptoms of carcinoma of the pancreas 
to be pains, marked weight decrease and anorexia. Physically, enlarge- 
ment of the liver was at hand in 63 % of cases and palpable pancreatic 
mass in 37 %. Dilated gallbladder was observed in half the cases, icterus 
and abnormal X-ray findings in the duodenum and the ventricle in 45 % 
of cases. The traditional picture, with painless icterus and palpable 
dilated gallbladder, is observed only in 25 — 40 % of all cases of car- 
cinoma of the pancreas. 


Discussion. 

The present investigation shows a significant decrease of the 
total mortality in operations on non-malign cases of the biliary 
tract to have taken place during the last five-year period. This 
mortality decrease is probably due to improved surgical technic, 
improved methods of anesthesia and our possibilities to prevent 
postoperative complications of different lands. It should be men- 
tioned, however, that the mortality decrease is to some extent 
influenced by the circumstance that in recent years a larger 
number of light cases have been operated upon than earlier. In 
spite of the decrease of the total mortality which has taken place 
in recent years, however, the mortality is found still to be high 
in certain groups of diseases. This applies above all to acute chole- 
cystitis. The mortality in this disease is about 20 %, and no de- 
crease is to be noticed during the last five-year period. But an 
almost significant mortality decrease has taken place during the 
years 1943 — 47 in cases of chronic cholecystitis both without and 
with obstruction of the common bile duct. In the cases with 
obstruction, however, mortality is still rather high. As is to be 
expected, the malign cases present the highest mortality of the 
material. In the following, the possibibties will be discussed of 
lowering the primary operation mortality in the cases still pie- 
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seating a high mortaUty, e. the cases of acute cholecystitis and 
of extrahepatic bihary obstruction. 

In acute gangrenous cholecystitis the death cause is mostly 
complications from the abdominal organs, generally localized or 
diffuse peritonitis. As was mentioned introductorily, the acute 
cases were operated upon immediately after the arrival at the 
hospital or after a few days. As operation within short time is 
essential in these cases, no lengthy preparatory treatment of the 
patient can take place. It should be seen to that the fluid balance 
of the patient is good, and in case of shock condition whole blood, 
plasma or dextran should be supplied. This also applies to the 
postoperative stage. The adynamic ileus found in peritonitis is 
probably due to the patient being in a state of shock. Among 
others Olivecrona (1922), Aalkjaer (1943) and Edlund (1946) 
consider it probable that the shock present in peritonitis is the 
main cause of the fatal issue. The treatment, therefore, should 
first and foremost be directed against the shock. Penicillin and 
possibly streptomycin treatment is indicated in order to counteract 
the bacterial component. Behrend (1947) in all cases of the biliary 
tract supplies 100,000 Oxford unities daily and 1 — 4 g strepto- 
mycin daily for 5 days before the operation. Among other effects, 
penicillin seems to act upon the Bacillus Welchii, which sometimes 
causes e. g. acute cholecystitis (Lichtman 1942). Behrend warns 
against using sulfa preparations in diseases of the biliary tract, 
as these preparations, according to the investigations of among 
others Eea (1941) and Greishbimer et al. (1941), seem to in- 
fluence the liver, which may already be injured in affections of 
the biliary tract. In order to increase the resistance power of the 
patient in general as well as of the liver in particular, it is im- 
portant to provide adequate nutrition. If the patient is unable to 
take food per os, glucose and amino acids must be supplied paren- 
terally. 

Weiss (1944) has pointed out the following essential facts; 
1) that no two patients are exactly ahke, and 2) that a disease 
seldom is limited to a single organ of the body. If the gallbladder 
or its ducts are affected, involvement of the liver, the pancreas, 
the gastrointestinal tract or manifestations in the cardiorenal 
vascular system may be expected. In the following, the attention 
will primarily be focused on the pathologic changes and the 
pathophysiologic disturbances appearing in the liver in diseases 
of the biliary tract and especially in cases where the outflow of 
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bile' is obstructed. The pre- and postoperative treatment will' 
be discussed against the background of the results thereby- 
arrived at. ’ ■ 

Clinical biliary obstruction has long been knowm to produce a' 
liver lesion (Stewart and Libber 1934, Gibson and Eobertson- 
1939, Eoholm and Krarup 1941, Bachhuber 1946, and others).- 
Eoholm and Krarup, by means of liver biopsy, have followed the 
development of the liver lesion in 27 cases of obstructive jaundice 
(16 cases of choledocholithiasis and 11 cases of carcinoma, mainly 
of the pancreas). Liver changes could be observed already after 
one day of biliary stasis, although more distinctly only after 3 
days. The liver changes observed in the cases of stone and of car- 
cinoma resembled each other, but they were stronger and more 
constant in the cases of carcinoma. So-called cirrhosis of the liver 
wms not observed until after a long period of biliary stasis (180,' 
270 and 370 days). The majority of the authors adhere to the 
opinion that biliary stasis produces biliary cirrhosis (Gibson and 
Eobertson consider cirrhosis from biliary obstruction to be a 
more adequate expression). Himsworth (1948) points out that 
infection is often at hand in biliary obstruction in the shape of 
cholangitis with secondary liver changes-cholangiohepatitis. After 
prolonged biliary stasis, chronic cholangiohepatitis appears 
(diffuse biliary hepatic fibrosis). It may be mentioned in this 
connection that Edlund (1948), in experimental partial and total 
biliary' stasis in rats; found the liver changes to be smaller in 
partial than in total biliary stasis. On the whole, the liver lesion 
appearing in partial biliary stasis did not reach the same degree 
as in tothl stasis until after three times as long a- period.' In total 
biliary stasis,' desions of the liver cells with commencing necro- 
biosis could be noticed already one hour after the ligation of the 
common bile duct. 

It has also been proved that simple cholecystitis (e. g. without 
obstruction of the bile ducts) may cause liver changes. Hepatitis 
has been observed in such cases (Heyd, Killian and Klempeneb 
1927, Flint 1930, -Botty and Gray 1943 and others). Edlund 
(1943 — not pubbshed), when examining a material from the* 
Serafimerlasarettet, Stockholm, found liver changes in 17 oilt of 
40 cases that had died after operation in 'acute or chronic chole- 
cystitis (without obstruction); necropsy had been performed m 
28 cases. Microscopic examination revealed subacute cholagenous^ 
hepatitis, pathologie fattening and in one case cirrhosis. - * 
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Insufficiency of tlie liver is often given as tjie cause of death in 
.operations on the biliary tract, especially in cases of biliary 
-obstruction. Coma or the symptom triad hyperpyrexia, anuria 
and coma, the so-called hepatorenal syndrome, have been observed 
in such cases (Heyd 1931, Graham 1933, Boyce et al. 1936, and 
others). Boyce et al. (1936) state the syndrome to be the death 
cause in 23 % of the cases in their material. Bedell (1940) 
examined a Swedish material of 809 cases, about h^lf of which 
consisted of carcinoma of the pancreas or the bile ducts, the rest 
being mainly choledocholithiasis; 663 of the patients died in 
connection with the operation, and he states 513 out of these to 
hav^ died “without recorded complications”. He considers the 
majority of these to have suffered from low resistance power and 
reduced functioning of the liver. The operation reduced the re- 
sistance power still more and caused a collapse of the functions 
of the liver, from which death ensued. 

. The pathophysiology of hepatic insufficiency does not seem to 
be altogether clear yet, Liohtman (1946) says, among other 
things; 1) the reduction of the functioning of the liver is not 
symmetric — one or several functions may be injured, the others 
remaining normal; 2) hepatic insufficiency may exist without 
demonstrable histologic changes; 3) the reserve of the liver permits 
destruction of a large fraction of the liver cells without insuffi- 
ciency appearing, but a comparatively small lesion touching all 
the cells seriously disturbs the functioning capacity of the liver. 
Edlund (1948) arrived at the conclusion that lack of hepatic gly- 
cogen may probably per se cause insufficiency of the liver in con- 
nection with a trauma, e. g. in connection with operation or nar- 
cosis. If the liver is deficient in glycogen, it lacks an energy source 
for its vital metabolic functions. Among other things, disturbances 
of the carbohydrate, fat and protein metabolism have been ob- 
served. Edlund proved a heavy decrease of the amount of liver 
glycogen to appear in experimental total biliary stasis, and sec- 
ondarily to this a decrease of the amount of blood sugar and 
hyperketonemia were observed. Also » clinically a low amount of 
liver glycogen was observed by the same author in liver biopsy 
during operation in cases of total biliary stasis (carcinoma). In 
the experimental investigations, partial bihary stasis during a 
long time (12 days) was proved not to produce a decrease of the 
amount of glycogen in the liver. In clinical investigations per- 
formed by Bavdin et al. (194i), the amount of liver glycogen was 
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not decreased in diseases of the biliary tract. No information is 
supplied as to whether the biliary stasis was partial or total in 
these cases. Efskind (1946) often found the amount of hepatic 
glycogen to be normal in cases of chronic obstructive jaundice. 
He finds this remarkable, as the experimental investigations 
would lead one to expect a decrease of the amount of liver glyco- 
gen. It is probable that the biliary stasis was only partial in the 
cases examined by Efskind, and the investigations by Edlund 
referred to above show that partial biliary stasis does not reduce 
the glycogen store of the liver. Ageeup (1944), by means of liver 
samples taken during the operation, proved the amount of liver 
glycogen to be reduced in cases presenting only changes in the 
gallbladder. In several clinical investigations, liver oiopsy before 
and after the operation has shown the operation to reduce the 
amount of liver glycogen, both in cases without affections of the 
biliary tract, as e. g. carcinoma of the gastrointestinal canal 
(Abels et al. 1943) and in diseases of the gallbladder and the bile 
ducts (Ageeup 1944, Efskind 1946).^ Efskind found patients 
presenting preoperative hypoproteinemia to be subject to a heavy 
decrease of the amount of liver glycogen during the operation. 
He further found patients with a low amount of liver glycogen 
and a high amount of liver fat to present a decreased amount 
of proteins in the serum after the operation. 

The following summary may be given of what has been said 
above: 1) liver changes appear in cases of simple cholecystitis 
and obstruction to the outflow of bile (most markedly in total 
biliary stasis); 2) insufficiency of the liver is a not unusual compli- 
cation after operations on the biliary tract; 3) it is not improbable 
that deficiency in liver glycogen may cause hepatic dysfunction 
or general insufficiency of the functions of the liver; 4) it has been 
proved experimentally and clinically that total biliary stasis 
decreases heavily the amount of liver glycogen; 5) operations 
reduce the glycogen store of the liver. A liver exhibiting pathologic 
changes before the operation may be injured still more during the 
operation. Ravdin et al. (1943) have shown that degeneration 
of the liver and necroses may appear, especially in “bad risks , 
in operations on the biliary tract. 

In our opinion, it is important pre- and postoperatively to 

^ Experimentally it has also been found that laparotomy together with oper^ 
tion on the common bile duct produces a decrease of the amount of glycogen i 
the liver (Edlund 1948). 
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increase the resistance power of the liver against the insults it is 
subjected to in the shape of operations and anesthesia. It is pos- 
sible by means of a therapy of this kind to increase the functioning 
latitude of the liver and thereby to prevent a collapse of its func- 
tions. Eavdin and co-workers (1941, 1943), have stressed the 
importance of supplying proteins to the organism preop eratively 
in order to protect the liver. They deny the importance of a therapy 
aiming at increasing the glycogen store of the liver (food rich in 
carbohydrates). Edlund (1948), on the other hand, on the basis 
of his experimental investigations, considers a treatment that 
aims at increasing the amount of liver glycogen to be of the 
greatest importance, although such treatment or supply of amino 
acids provides no protection against the pathologic changes in 
the liver appearing in biliary stasis (it was thought earlier (Eav- 
din 1929, Bernhard 1931) that administration of glucose prevents 
liver changes in experimental biliary stasis). Edlund proved a 
disturbance of the phosphorylation processes of the liver to be 
at hand in total biliary stasis. If a small amount of glucose (0.2 
g/100 g body-weight) was given daily to the animals (who had 
ordinary food), the amount of liver glycogen did not increase, 
but it did increase if a daily dose of 0.6 g/lOO g body- weight was 
administered. These experiments prove the importance of sup- 
plying a sufficient amount of substrate for the achievement of an 
increase of the amount of liver glycogen. If a sufficient amount 
is supplied, the break-down of glucose can get started in spite of 
the weak phosphorylation activity. As soon as the break-down 
processes have started, more phosphate bindings are produced 
than are used in the phosphorylation of carbohydrates. The syn- 
thesis of ATP (adenosin triphosphate) starts and glycogen can 
be formed. What is interesting is that the administration of only 
1 mg ATP or 3 mg fumaric acid/100 g body-weight daily paren- 
terally produces the same increase of the amount of liver glycogen 
as if 600 mg glucose/100 g body- weight were administered. No 
clinical experience has as yet been won as to this form of therapy 
in the preoperative treatment in diseases of the biliary tract. 
As to the supply of glucose in clinical cases, it should be mentioned 
that the experimental experiences described show that it is nec- 
essary to supply sufficiently large amounts of glucose in the pre- 
and postoperative stages in order to achieve an increase of the 
amount of liver glycogen. If possible, the patient should be given 
food that is rich in carbohydrates and also proteins. Supply of 
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proteins is namely necessary pre- as well as postoperatively in 
-cases of tlie biliary tract, as liypoproteinemia is not an uncoipmon 
:occurrence in these cases (Snell 1935, Stewart 1940, Walters 
-and Snell 1940, W^underly- and "Wuhrman 1947, and others). 
Decreased amount of proteins in the serum may produce edema 
in the intestine, causing reduced motility (Jones and Eaton 
1933, and others). The motoric activity, which is reduced reflexly 
by laparotomy, may thereby be deteriorated still more, and an 
ileus syndrome may develop. The pre,- and postoperative treat- 
ment should among other things, aim at counteracting dehydra- 
tion, chloropcnia and hypoprotcinemia and at increasing the 
functioning capacity of the liver by producing an increased amount 
of liver glycogen. ' 

The importance of supplying a sufficient amount of substrate 
for the achievement of an increase of the amount of liver glycogen 
was mentioned above. Weiss (1944) administers 1,500 ml 20 % 
■glucose postoperatively during 10 — 15 hours in diseases of the 
biliary tract. He mentions that so strong a solution of glucose 
may sometimes produce venous thrombosis. In order to obtain 
nitrogen balance he administers 75 g amino acids and 100—200 
ml plasma. Pareira hnd Somogyi (1948) point out that post- 
operative administration of glucose serves two objects: to prevent 
starvation ketosis and to decrease the protein catabolism by 
saving proteins. Ketosis always appears if lack of hver glycogen 
is at hand. Edlund (1948) proved total bihary stasis with heavily 
decreased amount of liver glycogen to produce hyperketonemia. 
Pareira and Somogyi consider ketosis to cause a progressive 
deterioration of the architecture of the liver cells as the ketone 
bodies change the concentration of hydrogen ions and the electro- 
lyte pattern of the cells. These changes disturb the enzymatic 
reactions and the immunologic functions of the liver. The authors 
mentioned are of the opinion that not less than 200 — 350 g glucose 
should be administered postoperatively during 24 hours. The 
concentration of the glucose solution should be 10 %. Increase 
tendency toward development of thrombosis was not observe 
when a solution of this concentration was given, nor increase 
diuresis. ’ ■ . ' 

- Walters and' Snell (1940) consider the surgical risk in ope- 
rations on the biliary tract to depend exclusively upon the abihty 
of the liver to maintain physiologic conditions during the pre 
and postoperative period. Behrend (1947) says: > Proba y 
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no patients upon whom the surgeon is called to operate face more 
danger than those with cholemia.” He recommends a diet rich in 
carbohydrates in order to bring about storing of glycogen in the 
liver, but poor in proteins and fat, Preoperatively, dehydration 
should be counteracted and whole blood or plasma supplied. 
He points out that the preoperative glucose treatment has de- 
creased the number of deaths due to hepatic dysfunction. Several 
other authors are of the same opinion {de Coubey 1937, Walters 
and Snell 1940, Kirschner and Nordmann 1942, and others). 
Behbend further says that vitamin K and bile salts should be 
supplied in cases of jaundice. Others, e. g. Lichtman (1942), say 
that administration of bile salts is not to be recommended because 
of the toxic effect that they may produce in this condition. Ex- 
perimentally, however, it has not been possible to prove them 
to produce toxic effects (Ivy 1941, Edlund 1948). Supply of bile 
salts must be considered to be indicated in total biliary stasis, as 
the resorption of fat and fat-soluble vitamins is improved by it. 
In partial biliary stasis, however, there is a theoretic possibility 
that the bile acids may cause increased choleresis and thereby 
accumulation of bile above the obstruction, with increased pres- 
sure in the bile ducts as a result, and this may increase the liver 
lesion (Edlund 1948). 

By way of summarizing, we would like to give the following 
recommendations, on the basis of the viewpoints given above, as 
to the pre- and postoperative treatment of cases of extrahepatic 
biliary obstruction. Dehydration and chloropenia, if present, are 
to be treated. Whole blood, plasma or dextran is supplied in case 
of shock. Oxygen inhalation is thereby also valuable.^ Vitamin K 
is administered per os or parenterally. In some cases the hypo- 
prothrombinemia is not influenced although vitamin K is supplied, 
due to liver lesion. Lichtman (1942) is of the opinion that the 
vitamin K therapy should be continued all the same with a special 
view to applying an intensive intravenous glucose therapy, mul- 
tiple blood transfusions. Preoperatively, hypoproteinemia is 
counteracted by supplying food rich in proteins or amino acids 
parenterally. Edlund (1948), in his experiments with total biliary 
stasis, showed that amino acids counteract the glycogenetic 
capacity of the glucose when these tAvo substances are administered 
simultaneously. He therefore considers that the protein need of 

^ Bile salts shall be given pre- and postoperatively (preoperatively possibly 
not in partial biliary stasis). 

23 — U90993. Acta chir. Scandinav. VoL XCVIIL 
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the orpnism should be satisfied in the first place by supplying 
food rich in proteins or amino acids parenterally, and later, in 
connection with the operation, food rich in carbohydrates should 
be supplied with addition of glucose per os or parenterally. It 
may be mentioned that according to experimental investigations 
(Bdlwd, 1948) parenteral administration of glucose in total 
biliary stasis must be considered safer than enteral. In the first 
case one is independent of possibly existing resorption disturbances 
in the intestine and also of possibly existing disturbances of the 
portal circulation. The same treatment is applied postoperatively, 
but at least during the first days after the operation the carbohy- 
drates and to some extent also the proteins must be administered 
intravenously. We are as yet unable to present any results with 
parenteral administration of ATP or fumaric acid in order to 
increase the amount of liver glycogen. 

At last the choice of anesthesia, especially in cases of obstruction 
of the common bile duct, will be discussed. If possible, anesthetics 
that produce liver changes or a heavy decrease of the amount 
of liver glycogen should be avoided. Inhalation narcotics, such as 
chloroform and ether, may reduce the amount of liver glycogen 
and cause liver lesions (Rosenbaum 1882, Seelig 1905, Evans, 
Tsai and Young 1931, Ravuin et al. 1938 and others). Pull 
narcosis with these is thus not to be recommended. Furthermore, 
in operations of long duration ether produces dilatation of the 
capillaries and thereby causes shock (Bohmansson 1936, Aalkjaer 
1943). As to intravenous narcotics (barbituric acid preparations), 
e. g. Pernokton and Amytal reduce the amount of hver glycogen 
(Murphy and Young 1932). Several authors are of the opinion 
that Evipan and Eunarkon narcosis should not be apphed in cases 
of liver lesion (Vogt 1936, Akerblom 1937, de Giboncoli 1939, 
and others). Edlund (1942) using NarkotaP in experiments on 
mice, found it not to decrease the amount of hver glycogen or to 
cause liver lesions when administered once in a moderate quan- 
tity. Later (1948), the same author, using normal rats in his ex- 
periments, found that one hour of Numal narcosis did not decrease 
the amount of liver glycogen. Barbituric acid derivates in t e 
form they are used in nowadays, i. e. mainly as a means of putting 
the patient to sleep in connection with inhalation narcosis, canno 
be considered harmful in the small dose that is given, even i a 
liver lesion is at hand. 

^ Eunarkon is manufactured in Sweden under the name of Narkotal. 
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Snell (1935) has proved anoxemia to be at hand in clinical 
biliary obstruction, with reduced ability of the hemoglobin to 
absorb oxygon. In anoxia, anoxemic or anemic, a liver lesion 
appears with atrophy of the central jrarts of the lobules (Rosin 
1939, Rich 1930). If the liver is injured before the operation and 
narcosis, inhalation narcosis excluding the possibility of supplying 
oxygen simultaneously may injure it still more by anoxia (Gold- 
man and Bell 1941, and others). Since half a year, in 200 larger 
or smaller abdominal operations, ^6 of which were operations on 
the biliary tract (some with obstruction of the common bile duct), 
we have used a method of anesthesia in which Narkotal and 
nitrous oxide were given as narcotics with addition of curare for 
relaxing the muscles. The technic was briefly the following: 
Premedication in the usual way, generally with morphine-scopo- 
lamine. Narcotizing of the patient to the second plane by means 
of Narkotal, and after that addition of nitrous oxide and oxygen 
according to the carbon dioxide adsorption method in a half- 
closed system with narcosis apparatus. At the beginning of the 
operation injection of 50 — 70 mg curare (Intocostrin or d-tubo- 
curarin Squibb), sometimes followed by a smaller dose after 3 — 5 
minutes, when the muscles are generally completely relaxed. 
Small amounts of Narkotal and about 0.5 1 N.jO 0.6 1 oxygen 
were supplied during the operation. The advantages of this method 
are that only small amounts of narcotics are needed, a high pro- 
portion of oxygen can be maintained during the entire operation, 
quick awakening is obtained, and as far as we have been able to 
judge up to now, postoperative complications appear only to a 
small extent. There are also disadvantages, above all risk of cessa- 
tion of the breathing if the dose of curare is to large, but this 
occurred only in two cases and was easily mastered by artificial 
breathing without or after intubation. The comparatively small 
amounts of Narkotal supplied do probably not decrease the amount 
of liver glycogen (cf. the investigations of Edlund referred to 
above). The information available differs as to whether curare 
influences the carbohydrate metabolism. Among others Magne 
(1913) and Mo Intyre (1947) consider curare to cause hyperglyc- 
emia due to disturbed glycogenesis and increased glycogenolysis. 
Among others Luchsinger (1875), on the other hand, found no 
glycosuria after administration of curare. There does not seem to 
be any clinical investigations on the effect of curare on the gly- 
cogen of the liver. "We have found the method described above to 
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present some advantages and as far as we have been able to 
judge up to now no higher mortality postoperatively in operations 
on the biliary tract than e. g. spinal anesthesia. In the majority 
of the cases in the material presented above, however, spinal 
anesthesia by means of percaine was used. This method in surgery 
of the biliary tract is recommended by several authors (Boyce 
et al. 1936, Ravdin et ah, and others).^ There are, however, some 
disadvantages connected with it. It is contraindicated if the 
patient is in a state of shock before the operation, e. g. in perito- 
nitis. It has further been proved that complications from the 
central nervous system appear immediately or later after spinal 
anesthesia. These complications are considerably more frequent 
than is generally assumed (Thoesen 1917). We are therefore more 
inclined to use combination narcosis with curare than spinal 
anesthesia. We do not venture as yet to express an opinion as to 
whether the former method implies greater risks than the latter 
in the “bad risks” that are generally at hand in obstructive jaun- 
dice, as the material of comparison is too small. 


Summary. 

The present investigation gives an analysis of a surgical biliary 
tract material. The material consists of cases of the biliary tract 
operated upon during the years 1933 — 47 at the hospital of Falun. 
The main part consists of 899 non-mahgn cases, the rest being 18 
malign cases. The points 1 — 9 below give a summary of the results 
obtained in the non-malign cases, whereas point 10 concerns the 
malign cases. 

1) The total mortality during the last five-year period (1943— 
47) is significantly lower than during the years 1933 — 42. 

2) The mortality of males is higher throughout than that of 
females (twice as high) during the three five-year periods (1933— 
37, 1938—42, 1943—47). 

3) The total mortality is highest in the case of patients above 
the age of 60 (24 %). 

4) The mortality in acute cholecystitis is high (about 20 %)> 
and decreased mortality is not observed during the last five-year 
period. 

Spinal anesthesia has been found to cause hyperglycemia of short duration 
by means of influence on the central nervous system (Kalbal 1938). 
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5) Tke mortality is low througliout in clironic cholecystitis, 
and the mortality decrease is almost significant during the last 
five-year period (2 %). 

6) The mortality in obstruction of the common bile duct (chiefly 
in the form of stone) is high during the first two five-year periods 
(26 %), but an almost significant decrease of the mortality is 
observed during the years 1943 — 47 (9 %). 

7) Choledochotomy in cases without obstruction of the common 
bile duct produces a higher mortality (almost significantly) than 
cholecystectomy alone. The mortahty is 8 and 2 % respectively. 

8) Choledochotomy in obstruction of the common bile duct 
produces a mortality that is twice as high (16 %). 

9) The cause of death in acute cholecystitis is abdominal compli- 
cations (generally diffuse peritonitis) in more than half the cases. 
In cases of obstruction of the common bile duct the cause of 
death is liver changes in about ^4 of the cases. 

10) Out of the 18 malign cases operated upon (more than half 
of which consisted of carcinoma of the head of the pancreas), 7 
died. Palliative operations were performed in 13 of the cases, a 
curative operation being performed only in one case. 

11) On the basis of the results arrived at and the experience of 
earlier authors, recommendations for the pre- and postoperative 
treatment of cases of obstruction of the bile ducts are given. The 
mortality in these cases is still comparatively high, although it 
has decreased in recent years. Among other things, the importance 
is emphasized of counteracting a heavy decrease of the amount 
of liver glycogen in connection with the operation and in the 
postoperative stage, as it was considered not improbable that 
deficiency in liver glycogen per se may cause a collapse of the vital 
metabolic functions of the liver (hepatic insufficiency). 
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Hypersplenism in a Patient with Lynipho- 
graiiuloma Benigimni. 

By 

ROLF CARLESON and INGMAR BERGSTROM. 


“The spleen is an organ full of myster3^” This statement is still 
valid despite the fact that during recent years a number of works 
have been published which — although they are partly founded 
on hypotheses • — have afforded possibilities of a better undei- 
standing of the significance of the spleen. Of its many functions, 
it is probably that which concerns the blood picture that has 
attracted the greatest interest. There appear to be two schools of 
thought. According to one, represented by Kaznelson, Doan 
and Wiseman, the effect of the spleen on the blood picture is only 
that of local breaking down and phagocytosis. The other — that 
of Isaac, Engelbreth-Holm and Dameshek — assumes the 
existence of one or more splenic hormones. It is beyond the scope 
of the present paper to enter into the interesting discussion of 
the reasons for and against these theories. Many facts, however, 
speak in favour of the theory of hormones as the most hkely one. 
According to it, the spleen by means of its hormones exercises an 
inhibitory effect on haematopoiesis in the bone marrow, presum- 
ably in the form of a block between the marrow and the blood. 
Dabieshbk et al. further postulate that an anatomical enlarge- 
ment gives rise to a physiological hyperfunction. The clinical 
result would be that, in the event of an enlarged spleen, an in- 
creased activity in this organ must be envisaged. 

"As long ago as 1919 Morawitz and Eppingeb introduced the 
term hypersplenism for the hyperfunction of the spleen. New 
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actuality was given to it by Dameshek, An accentuated inbibi* 
tion of the bone marrow can be partial and affect tbe system of 
the red blood corpuscles (R. B. C.) or that of the white ones 
(W, B. C.) or that of the platelets (T.), or combinations of them. 
It can also be total. In hypersplenism there can thus be varying 


Fig. 1. 

pathological pictures, with anaemia, granulocytopenia or throm- 
bocytopenia. In the total form all the forementioned poieses are 
inhibited with resulting pancytopenia. 

Hypersplenism can, however, occur without any enlargement 
of the spleen. Thus, essential thrombocytopenia is considered to 
be an expression of the partial inhibition of the bone marrow 
although in such cases the spleen is often normal in size. 

Hyposplenism can also occur. It has been observed in the ex- 
tremely rare instances of splenic atrophy. The purest form is ob- 
viously found following splenectomy. There is then an increase 
in the number of erythrocytes, granulocytes and thrombocytes 
and — as an expression of the cessation of the control of denucle- 
ation — red blood corpuscles containing Howell-Jolly bodies. In 
addition, there is an increase in the osmotic resistance of the 
red blood corpuscles. 

Shortly, one can sum up, as Dameshek and Estren, the theories 
and the facts of the relations between spleen, bone marrow and blood 
thus: The normal spleen is interposed between the blood and the 
marrow. It secretes a hormone or hormones which regulate growth 
and delivery of marrow cells. Splenectomy removes normal slight 
block between marrow and blood (Eig. 1). The enlarged spleen 
secretes an excessive amount of a hormone or hormones causing, 
among other effects, a marked ''block” between marrow and 
blood resulting in various types and degrees of cytopenias. (Eig 2.) 

Under normal conditions there is a balance between the pro- 
duction and the destruction of the formed elements in the blood. 
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Tlie spleen, as a part of the reticulo-endothelial system, is of con- 
siderable importance in this function as well. During the passage 
of the blood corpuscles through the venous sinusoids, old and 
used-up erythrocytes are presumably withdrawn from circulation 
and broken down. According to R. FAhr/eus and B. Bergenhem 


mRROU iPLCCN 

/?. 6 .C t 
W.B.C. t 

'Intreosed 

HfitructionI , 

HyphspaMTsn 

Tlie “6loc/i" Oj fin Enlcrijed Spleen 





r\f\RROU 


BLOOD 

R.6.C. 

UB.C. 

/legac. 


R.B.C. 1 
W.B.C. t 

R t 

ii f 

Rmo\iei Ik 

"Blodluf [jjecU Of h EnlarijiJ Splm 


Fig. 2. 


this destruction is caused by a lysolecithin effect upon the erythro- 
cytic membrane. Splenomegaly can be accompanied by increased 
destruction with the well known haemolytic symptoms of hyper- 
bilirubinaemia, haemoglobinaemia, haemoglobinuria and increase 
in the faecal urobilin. In this connexion it can be of interest to 
mention the statement made by W. J. Mayo, t. e. that in patients 
with an increased destruction of the blood there is a remarkably 
high percentage (60 — 70 per cent) of pigment concretions in the 
bile ducts. 

Decreased osmotic resistance and spherocytosis are parallel 
phenomena but are not inevitably connected with splenic dys- 
function. Spherocytosis can, however, be an indication of an 
“intrinsic” defect in the blood corpuscle system itself. This^ is 
presumably the case in familial haemolytic icterus. It is of im- 
portance to realize that spherocytosis in conjunction with a normal 
or enlarged spleen gives rise to haemolysis whereas spherocytosis 
and the absence of the spleen does not. In the former cases 
satisfactory effects are obtained by splenectomy although there 
is no primary splenic diseases. “Extrinsic” factors such as ag- 
glutinins, haemolysins and certain chemical substances such as 
sulpha drugs can also cause spherocytosis. 

It is usual to find reticulocytosis in splenogenic anaemias. 
This is nevertheless nothing more than an indication that erythro 
poiesis is increased. It can thus be an indirect symptom of hyper 
splenism in which puncture of the bone marrow most frequent y 
reveals hyperplastic erythropoiesis. 
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Splenic anaemia is thus not haemolytic when there is only 
marrow inhibition, but is haemolytic when there is morbid de- 
struction of the erythrocytes with or without concomitant marrow 
inhibition. It is presumably a question of a difference of degree 
rather than of nature. The general rule would appear to be that 
in acute cases, such as haemolytic crises and Lederer’s anaemia, 
haemolysis predominates whereas in chronic conditions bone 
marrow inhibition is the main feature. Hypersplenism should 
thus become a wider definition to include accentuated bone 
marrow inhibition and increased destruction of the blood cor- 
puscles. 

It should be borne in mind that hypersplenism is a functional 
and not a histopathological disturbance, a syndrome and not a 
disease sui generis. Every affection, either local or general, which 
is accompanied by splenomegaly can give rise to hypersplenism. 
The clinical picture can therefore vary, depending on the other 
symptoms of the basic disease. 

A case of secondary hypersplenism has recently been observed 
at Serafimerlasarettet. The patient was a 34-year-old woman, 
who was admitted to the Surgical Department on 1. 6. 1948 with 
the picture of an acute abdominal disorder. Publication of a 
report of the case seems justified not only from the point of view 
of the syndrome in question but also with regard to the peculiar 
case-history and the considerable diagnostic difficulties encoun- 
tered during her present and earlier stays in hospital. 

Extract from the ease-sheet (Surgical Dept, no 1313/1948 and Medical 
Dept, no 876/1948): Female, born 1914. 

Heredity; nothing of interest. The patient is no. 4 of 7 siblings. 
The others are healthy. Menstruation of the type 3 — 4/28 days, normal. 
Previous illnesses: delicate as a child. 

1924: treated at her local hospital for chronic pyelitis. Since then 
intermittent pain in the right lumbar region and downwards towards 
the groin, particularly when exposed to cold. Fever also present during 
these attacks. 

193r : treated at the Medical Department of Serafimerlasarettet 
during an icterus epidemic for acute hepatitis. Amongst other symp- 
toms, the urine was then dark. Discharged healthy. 

1939: admitted to hospital for pregnancy^ chronic pyelonephritis, 
hy2mplasM of the right kidney, cholelithiasis and pernicious anaemia. 
Her condition was considered to justify artificial abortion. Shortly 
after the intervention her condition deteriorated with a rise in tem- 
perature, icterus and a decrease in the blood counts to as low as R. B. C. 
2.5 millions and Hgb. 49 per cent, Hijmans van den Bergh reaction 
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was positive. During her stay in hospital she had three attacks of 
biliary colic. Liver preparations and iron were given for anaemia witk 
a satisfactory effect on the blood picture. She was subsequently rela- 
tively healthy. 

1944: she once more became ill with icterus and fever and was ad- 
mitted to the same hospital. Pronounced icterus and amongst other 
symptoms splenomegaly were found. Hgb. 58 per cent, R. B. C. 2.s mil- 
lions, Meulengracht 1/32. Hijmans van den Bergh reaction was 
negative direct and positive indirect. During hospitalization pain in 
the right region of the abdomen and a rise in temperature several 
times. Operation: cliolccijstectoyny. No concretions in the common bile 
duct but a number of black concretions in the gall-bladder. Following 
the operation icterus and tenderness over liver and spleen. Following 
discharge from hospital there was a period free from discomforts until: 

1946: when there was an attack of icterus, fatigue and fever. She was 
admitted to the local hospital where amongst other findings the follow- 
ing were made: Liver palpable immediately below the arcus. Spleen 
3 cm below the arcus. Meulengracht 1/25 — 1/10. Liver functional tests 
normal. Normal erytlirocyte resistance. Sternal puncture normal. 
Liver puncture revealed miliary granulomatosis (? tuberculosis ? Schau- 
mann’s disease). No tubercle bacilli could be demonstrated. The patient 
gradually recovered without therapy. 

1947 (Spring, thus a few months later): she had a fresh attack of 
fain in the right side and darh-coloured urine. She was once more ad- 
mitted to hospital. Hgb. 33 per cent, R. B. C. l.o million and pyuria 
with B. coli. The anaemia gradually regressed with the help of blood 
transfusions. Altogether 4.5 litres of blood were given wdthout any 
comphcations. 

1948: she once more became ill with fain in the right side of the ab- 
domen, radiating downwards into the right groin, vomiting and dark 
urine. She was admitted to the Surgical Department of Serafimer- 
lasarettet after an acute exacerbation of the forementioned symp- 
toms during the preceding 24 hours. 

Examination: Female, aged 34. Asthenic build. Somewhat dehydra- 
ted. Temp. 38.3° C. Pulse 108/min. No changes in the skin or pigmen . 
No changes in the nails or fissure at the corner of the mouth. No en- 
larged lymph nodes palpable. Neurological examination N. A. D. Om 
cavity, fauces, thyroidea, lungs and heart N. A. D. Blood pressure 
115/70. Abdomen: normal configuration, slight muscular rigidity m 
the right half, moderate tenderness on the right with a maximum 
over the right kidney and below the right costal margin. No deimi e 
enlargement of the hver on percussion. Lower pole of the spleen pa p 
able two finger-breadths below the arcus. Otherwise no resi^ance. 
Gynaecological examination: normal conditions. Urine: N. A. D- 

Appendicitis suspected. The symptoms nevertheless regressed gra 

ually during observation. The patient was given 1 litre of physiologic 
NaCl intravenously after admission. .. 

After a day or so distinct icterus developed with Meulengracht / • 
This gradually fell to a normal figure. The blood counts fell rapi y 
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from Hgb. 77 per cent, R. B. C. 4.0 millions, W. B. C. 6,800 to Hgb. 
56 per cent, R. B. C. 2.8 millions, W. B. C. 3,400. _ 

Urological examination revealed coliuria, proteinuria and a hypo- 
plastic, poorly functioning right kidney with a calculus. The radio- 
grams (intravenous urography, retrograde pyelography, aortography) 
from the left side appeared to indicate an expansive process. Aorto- 
graphy also showed moderate splenomegaly. 

The patient was transferred to the Medical Department for further 
observation. During her stay there she improved slowly but there was 
no complete remission of the anaemia. 

Liver tests: Further study of earlier liver puncture: same results as 
previously, i. e. granulomatosis with a miliary structure, origin un- 
certain. Ehrlich: negative — traces. Schlesinger: negative — |- (-j-). 
Liver function otherwise N. A. D. 

Blood: Sternal puncture: marked hyperplastic erythropoiesis with 
pronounced disturbances in maturation and increase of the reticular 
cells. X-ray examination of skeleton (hand, foot, spine, pelvis, hip joints, 
skull): nothing noteworthy. R. B. C., reticulocytes, Meulengracht and 
bilirubin, Hgb., W. B. C. and thrombocytes: v. fig. 3 and the table. 
E. S. R, normal. Serum-proteins normal. Oxibaemoglobin in serum and 
urine: negative in repeated tests. No porphyrinuria. 

Hijmans van den Bergh reaction (repeated tests) direct, negative 
after 4 minutes; indirect, immediately positive. Osmotic resistance: 
(repeated determinations according to various methods) normal. 
Erythrocyte diameter: average diameter 7.2 2 — 7.48 /i(, anisocytosis. 
Lymphocyte diameter according to Kristenson: shift to the right 
as in tuberculosis and Schaumann’s disease. Bleeding time, coagulation 
time, clot-retraction normal. Quantitative urobilin in urine 3.0 mg per 
24-hour volume. Donath-Landsteiner’s reaction: negative. Blood 
cholesterol: 129 — 169 mg per cent. Rh determination: jjatient A 1 Rh-j-, 
patient’s mother A 1 Rh-j-. 

Renal and urinary tract tests: Creatinine clearance 64.4 ml/min. 
Addis’ count: l.s million R. B. C., 21 millions W. B. C. Heller positive 
on a few occasions, mainly negative. 

Other tests: Mantoux negative for 1 mg. X-ray examination of lungs: 
N. A. D. X-ray examination of stomach: N. A. D. 

^ Investigations for the presence of tubercle bacilli: negative. Sample 
biopsy from tonsils: chronic tonsillitis, no signs of tuberculosis, Schau- 
mann’s disease or tumor. Splenic puncture (Nordenson): reactive 
changes of non-specific type, no signs of extra-medullary blood forma- 
tion. No contra-indications for splenectomy on the basis of the punc- 
ture. 

The tests were considered to support the suspicions of splenogenic 
anaemia, although no direct signs of haemolysis could be noted. No 
contra-indications to splenectomy were considered to exist. The patient 
was therefore again transferred to the Surgical Department for ope- 
ration. ^ ^ 

Operation (Carleson): 11. 8. 1948. Splenectomy -f- sample biopsy 
from liver margin. (Anaesthesia: "Narkotal” + NgO -f Oo -f curare.) 
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Incision in the medial line above the umbilicus with a shank laterally 
in the lower angle. )Spleen definitely enlarged and was found to weisk 
660 g. No perisplenic adhesions. Slight coating of fibrin on the coa- 
vexity, presumably due to splenic puncture. Ligation of the vessels 
beside the hilus. Splenic artery considerably thicker than normally. 
No stasis in the porta hepatis area. The liver was completely normal in 
appearance and size. A small wedge was excised from the margin of 
the left lobe. No enlarged lymph nodes in the retroperitoneal region. 
No cyst nor tumor could be felt in the left kidney, which seemed to be 
completely normal and possibly somewhat larger than usual. Primary 
suture. 

Biopsy (A. Lindgren); Slight diffuse fibrosis in the spleen and pro- 
nounced haemosiderosis and stasis. In addition, numerous tubercles, 
in some places in groups and in others with giant cells but no caseation. 
Haemosiderosis in the liver as well. Single submiliary tubercles of 
similar type to those in the spleen in the periportal connective tissue 
which is not increased but slightly infiltrated with round cells. Hae- 
mochromatosis + miliary tuberculosis (possibly Schaumann’s disease). 
Futher examination: despite lengthy search in specially stained speci- 
mens no tubercle bacilli can be demonstrated. This fact, in conjunction 
with the case-history appears to indicate that the patient is suffering 
from Schaumann’s disease. 

In connexion with the operation 450 cc of blood were given as well 
as physiological NaCl as a slow intravenous infusion. The postoperative 
course was free from complications and the patient could be discharged 
shortly afterwards. 

She was re-admitted on 11. 10. 1948 and had then improved con- 
siderably. She stated spontaneously that she had never hitherto, as 
far as she could remember, felt so strong and healthy and energetic. 
Blood count: Hgb. 88 per cent, R. B. C. 4.4 millions. 

Renewed renal examination with aortography revealed a large, 
normally functioning left kidney which following splenectomy lay 
higher up and no longer showed any signs of an expansive process. 
The right kidney had only a small excretory parenchyma the size of a 
walnut in the superior part and a dilated renal pelvis with calculus. 
Blood pressure 110/75. 

Operation (Carleson): 20. 10. 1948. Right-sided nephrectomy -j- 
biopsy of a lymph node. (Anaesthesia: ethyl chloride -}- ether.) Tbe 
kidney was the size of the tip of the thumb, weighed 30 g, was embedded 
in infiltrated tissue, and the renal parenchyma only remained in the 
most superior pole. A concretion the size of a bean was found m the 
hydronephrotic renal pelvis. Beside the renal blood vessels and retro- 
peritoneally were a number of enlarged lymph nodes, of which one was 
removed for biopsy. Primary suture. , 

Biopsy (Falconer): Schaumann’s disease in the kidney and t e 
lymph node with possible hydronephrotic atrophy of the former. 

The postoperative course was normal and the patient was remar 
ably little affected. The coliuria cleared up following streptomycin 
therapy. The patient was discharged in good general condition wi 
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Fig. 3. 

The thin nndotted line = R.B.C. The thiek nndotted line = Hgb. The dotted 
line = Meulengraeht. The cubes on the abscissa denote the date of menstraations. 


Hgb. 95 per cent, R. B. 0. 4.3 millions. There "was no rise in the bilirubin 
index in connexion -with the operation. 

To sum up, the patient was a woman who suffered from 
repeated pains in the right side of the abdomen, usually ac- 
companied by chills and icterus, varying anaemia, at time severe, 
possible slight enlargement of the liver (earlier liver punctures 
appeared to show uncertain granulomatosis), splenomegaly and 
signs of renal disorder, thus a somewhat puzzling picture. It was 
nevertheless possible from these symptoms and from the results 
of the tests to distinguish some details as a guide to therapeutic 
measures. The splenomegaly, pancytopenia, the findings in the 
bone marrow and the hyperbihrubinaemia were links which when 
assembled showed that the patient suffered from the syndrome 
of hypersplenism. The results of Hijmans van den Berghs 
test also pointed in the same direction, although they are of less 
importance since the reaction can be unspecific. The etiology 
was as yet uncertain. It was difficult to perceive any connexion 
with the renal disorders or the changes in the hver. Nevertheless, 
the indications for operation — of main importance for the 
patient — were definite. Splenectomy was performed without 
comphcations and with an immediate improvement in the blood 
picture, thus in accordance with the theory of hypersplenism. On 
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examination of the specimens taken at the operation, the patholo- 
gist was able to provide the final solution regarding the origin 
of the complicated case, i. e. in lymphogranuloma henignum. 

It is instructive to study afterwards a case that from the be- 
ginning was so puzzling. A plausible explanation can be obtained 
for the entire picture of symptoms. 

Changes characteristic of those in Schaumann’s disease were 
found in the liver, spleen, kidney and lymph nodes. It is not 
known how and where they began nor, with any certainty, their 
patho-physiological importance. They nevertheless gradually 
gave rise to splenomegaly and the possibilities of hypersplenism. 
They can — possibly on the basis of a congenital malformation — 
have caused the right kidney to be a site of less resistance. Urinary 
tract infections, renal calculus and acute pyelitis developed. An 
earlier slight or latent hypersplenism became accentuated or 
manifest owing to the extra load on the organism caused by the 
infections. Attacks of haemolysis with anaemia and icterus 
occurred. A rise in the serum bilirubin with increased destruction 
of the blood was a predisposing factor for biliary calculi. The pain 
was due to pyelitis and renal calculi, biliary calculi and haemo- 
lytic crises with a somewhat var3dng picture. 

Surgical interventions — induced abortion, cholecystectomy 
and possibly sample biopsies — in addition to the infections gave 
rise to exacerbations of the hypersplenism and fresh haemolytic 
crises. Following splenectomy, the blood became normalized with 
a transition to the picture found in hyposplenism. The patient 
tolerated a subsequent operation, i. e. nephrectomy, well. This 
would scarcely have been possible before splenectomy. The extir- 
pation of the kidney thus became a true functional test of the orga- 
nism which no longer reacted in a hypiersplenic manner. Both the 
objective and the subjective improvement were marked. A recent 
statement from the patient more than four months after the 
splenectomy shows that the improvement is still maintained 
(v. table). The fact that the basic disease persisted can not, 
therefore, be considered to have diminished the value of splenec- 
tomy. 

Surgical intervention is the only effective therapeutic measure 
in the majority of cases of hypersplenism. One absolute contra- 
indication to splenectomy exists, i. e. extramedullary formation 
of blood when the spleen returns to its foetal function. There 
are two different forms of this condition. In the first, splenic 

24 — 490993 . Ac(a chir. Scandinav. Vol. XCVIII. 
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formation of blood is compensatory, as in osteosclerotic anaemia 
e. g. in widespread bone marrow metastases. The second form 
so-called erythroblastosis in adults or Emile Weil’s “maladie 
erythroblastique de I’adulte splenique ou splenohepatique”, is 
very similar to the leukaemias but is characterized by a very 
pronouncedly chronic course. In such cases there are usually 
immature red and white blood corpuscles in the circulating blood 
although the bone marrow is hypoplastic. Very difficult to 
diagnose are those rare cases of krypto-erythroblastosis with no 
immature cells in the blood. Splenic puncture is necessary in order 
to exclude such cases with certainty. 

Splenectomy is as a rule unsuitable in leukaemia, lymphosar- 
coma, Sternberg’s disease, Machiafawa-Michell’s paroxysmal noc- 
turnal haemoglobinuria, subacute bacterial endocarditis and 
malaria. Cases have nevertheless been reported in which the 
operation was successful in patients with the forementioned 
diseases, provided that there were marked signs of hypersplenism 
and that the patients’ condition did not otherwise contra-indicate 
the intervention. 

Splenectomy presents as a rule no technical difficulties. It is, 
nevertheless, worth while to point out that the expected effect 
on the blood picture has at times been lacking or has been tran- 
sient although definite hypersplenism was present. A possible 
explanation is regeneration from residual splenic tissue or func- 
tioning accessory spleens. Accessory spleens are considered to 
exist in 11 — 35 per cent of cases. 

Lymphogranuloma benignum is a not uncommon cause of 
splenomegaly, a fact well known to pathologists. The changes 
have nevertheless often been mistakenly interpreted as tubercular 
and sufficient importance has not been attributed to their patho- 


physiological effects. 

Sboretan in 1917 described a case of Banti’s syndrome in 
vyhich biopsy of the spleen revealed “large-celled tuberculosis . 
Gebsattel (1920) observed a similar case with the diagnosis of 
“atypical tuberculosis” after biopsy. Askanasy (1921) reporte 
another case with the diagnosis of Banti’s syndrome on a chrome 
tubercular basis, etc. Further study of the clinical data in these 
and similar cases gives reason to assume that it was actually a 
question of lymphogranuloma benignum. Signs of hypersplemsna 
were also undoubtedly present in a number of the cases. Spleno 
megaly is usually moderate but the organ can sometimes become 
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enormous. James and Wilson described such a case in which 
spontaneous rupture occurred. 

The majority of the cases reported of visceral lymphogranuloma 
benignum showed changes in the skin, the lymph nodes or the 
lungs on which the diagnosis could be based. In the case de- 
scribed here it was more difficult to establish a diagnosis since the 
skin and lung changes were lacking, the X-ray examination of 
the skeleton was normal and there were no typical changes in the 
tonsillar tissue. An almost parallel case is included in Dameshek’s 
series and a short mention of it is therefore justifiable here. 

The patient was a 41 -year-old woman who had suffered from weak- 
ness and fatigue. Examination revealed enlarged axillary lymph 
nodes, enlarged spleen, slight pulmonary changes visible radiologically 
and normal findings on puncture of the bone marrow. The blood counts 
were: Hgb 57 per cent, R. B. C. 3.9 millions, W. B. C. 3,100 of which 
2,200 polynuclears, and a decreased number of thrombocytes. After 
splenectomy the blood counts rose to Hgb. 100 per cent, R. B. C. 
4.5 millions, W. B. C. 12,900 of which 10,700 polynuclears, thrombo- 
cytes normal in number. The diagnosis was: Sarcoidosis — Spleno- 
megaly — ' Hypersplenism — Pancytopenia. 

Finally, it can be stated that the term hypersplenism has 
cleared a path in the jungle which splenic diseases have hitherto 
constituted. Directives for making a diagnosis have been afforded. 
The therapeutic possibilities have become clearer. It has become 
possible to establish the indications for splenectomy with greater 
certainty. In this connexion a close collaboration between the 
physician and the surgeon is both necessary and of mutual ad- 
vantage. 


Summary. 

A short survey is given of the theories and facts concerning 
the effect of the spleen on the blood picture, particularly of its 
hyperfunction, i. e. hypersplenism. 

A case is described of lymphogranuloma benignum with spleno- 
megaly and hypersplenism. Splenectomy was performed with 
a satisfactory effect on the blood picture. 

A short survey is given of the indications and contra-indications 
for splenectomy. 
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Reconstruction of tlie Oesophagus. 

By 

A. RAGNELL. 


At the annual meeting of the Stvedish Surgical Association in 
1941 the author demonstrated a sldn-tube method for ante- 
thoracic reconstruction of the oesophagus (66). Covering of the 
new oesophagus on the anterior aspect of the chest with the aid 
of tube-pedicles constituted a technical innovation. Since the 
procedure has now been employed in four cases, a brief review 
of the results may be of interest; for a number of sldn-tube recon- 
structions, almost analogous in type, have since been published 
and recommended, especially by American surgeons (10, 41, 42, 
24, 32). 

For the benefit of those who have not personally studied 
reconstruction of the oesophagus, a brief outline of the subject 
is given here. Since 1904, when AVullstein (90) first published 
the idea of reconstructing the gullet (but never succeeded in 
realizing his method on living subjects), a great deal of work 
has been done to develop a practical technique. The object of 
these operations has been to replace the strictured or resected 
part of the oesophagus vdth a sldn-tube, or with a raised part 
of the alimentary canal, or a combination of both. 

Oesopliago-dermato-gastr ostomy, i. e. reconstruction by means of 
a skin-tube alone, Avas first tried by Bircher (4) in 1907. He made 
tAvo parallel incisions along the chest wall and approximated the 
skin edges to form a tube, AA^hich was then covered by drawing 
together the skin from the sides. In both cases leakages and 
complications ensued which led to death. Subsequently, however. 
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skin-tubes alone have been successfully employed as substitutes 
for tbe oesophagus by Payer (61) and others (71, 9, 77, 89, 34, 65, 
91, 41, 82, 32). Each of these operators employed different forms 
of flaps, except Esser (14), who constructed a skin-tube by using 
a Thiersch inlay graft subcutaneously on the chest wall. The tube 
contracted, however, and the result was unsatisfactory. 

Where reconstruction has been effected by bringing up different 
parts of the alimentary canal, both the stomach and the jejunum 
and colon have been made use of — each of them with both 
isoperistaltic and antiperistaltic application. 

Oesofliago-jejuno-gaslroslomy was successfully performed for the 
first time by Herzen (25) in 1907, at Roux’ (72) suggestion. 
Other surgeons too (28, 86, 63, 91) have employed this mode of 
operation in isolated instances. According to Yudin (91), however, 
it is unnecessary to anastomose the caudal end of a raised jejunal 
loop ivith the ventriculus, since the passage of food direct to the 
intestine without passing the stomach does not seem to harm 
the patients, but on the contrary facilitates emptying. 

Oesophago-jejiinostomy with the stomach in Y-anastomosis had 
been performed antethoracically by Yudin 21 times in his series 
of 88 complete reconstructions published in 1943. His work 
resulted in a technique ivorked out in detail (91, 92). Rienhoff 
(67) reported, in 1946, three cases in which a similar procedure 
had been employed intrathoracically, and which required a shorter 
loop of intestine than that when the gut is brought up outside 
the chest. 


• Oesophago-gastrostomy with the stomach or a tubed part of the 
gastric wall raised to a high level has led, in most cases, to com- 
plications (35, 75, 53, 21) or failure. A few successful recon- 
structions have been noted, however (56, 49, 39, 80, 73). 

Oesophago-colo-gastrostomy has succeeded in a few cases (52, 
50, 70, 44) with the loop of intestine in an isoperistaltic direction. 

• All the intestinal methods have also been combined with 
skin-tubes, either primarily when it has been found difficult to 
raise the gut sufficiently high to connect it with the cervical 
stump, or secondarily after a partial necrosis of the intestinal loop. 

Among those methods which involve the primary insertion o 
a piece of skin-tube between the cervical stump and a raise 
loop of the jejunum, the one described by Lexer (44) has come 


to be by far the most common, under the designation 
■ OesopJiago-dermato-jejuno-gastTostomy. This relatively safe metho 
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has led to good results in about 100 cases, published by roughly 30 
different surgeons {U, 27, 33, 3, 81 and others). The relationship 
between length of skin-tube and length of intestinal loop has been 
conditioned by technical factors associated Avith the operation. 

Oesopliago-dermato-gastrostoniy with the stomach raised to a 
high level has been carried out primarily by Dengel (11) in 
one case, and as a secondary reconstruction in two cases after 
complications (37, 66). 

Oesophago-derinato-colo-gastrosiomy, similarly, has yielded good 
results only in rare cases (16, 38, 74). 

An original method of transplanting a loop of jejunum embedded 
in a tube pedicle has recently succeeded for Longmire and Ra- 
viTCH (48) in the reconstruction of three cases with corrosive 
strictures, the preliminary experimental work having been done 
by Stafford (48) on dogs. 

Whether a skin-tube is employed alone or is inserted to form 
a lengthemng piece, we still need a method of reconstruction 
that may be relied on to give us a functionally satisfactory tube, 
as well as covering of the same with good conditions for healing 
and without any major malformation of the patient’s thorax. 
In this connection the author would suggest the following proce- 
dure: 


Preparations for Reconstruction. 

A. With tumours leading to resection of the thoracic oesophagus, the 
cervical stump is exteriorized through the skin of the neck or at 
the jugulum, and the lower stump in the epigastrium through the 
diaphragm and left rectus muscle immediately to the left of the 
middle line (Crafoobd). Fig. 1. 

B. In corrosive stricture where dilatation is not expedient. Fig. 2. 

1. Gastrostomy is performed immediately for nutrition of the patient 
before and during reconstruction. 

2. The upper end of the oesophagus is exteriorized after a division 
at the site of the stricture, if this latter is located high up, 
the lower stump then being buried in the tissue without further 
ado. Should the stricture be located lower down, the lower 
stump is closed and also exteriorized at the neck, where it seems 
to wither away like a blind pouch without any function .(9). 

3. As a preliminary to anastomosis of the skin-oesophagus vdth 
the rest of the alimentary canal, Ave might choose between: 
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a. A direct communication with the stomach, in which, by an 
incision in the epigastrium, a part of the gastric wall is drawn 
out like a cone and opened to form a stoma. In the author’s 
opinion, this gastrostomy should he performed as high up 
the body of the stomach as possible. 

b. An indirect communication between the stomach and the 
exterior is established by means of an isolated jejunal loop, 
which is brought up to a corresponding stoma at a level largely 
determined by the possibility of mobilizing the intestine 
without endangering the circulation. 

c. A direct communication between intestine and exterior is 
effected by raising a jejunal loop to the opening in the skin 
at an appropriate level. The stomach with the upper portion 
of the gut are then connected in Y-anastomosis according to 
Yudin (91). 

C. In congenital atresia of the oesophagus when direct anastomosis cannot 
be done, the stumps are exteriorized as stomata, or alternatively the 
operation is performed according to B 3 c above (Ladd) (41). 

After malignant tumours the risk of metastasis indicates the 
postponement of reconstruction for about a year. At all events 
an interval of at least three months is allowed in order to obviate 
the risk of secondary contraction of the two stomata following their 
incorporation in the skin tube. In the meantime, if the patient 
so desires, a communication may be formed between the stomata 
by means of a rubber tube (Gluck) the thickness of a finger 
which is fixed to the skin of the chest by adhesive tape. Liquid 
food can then be taken orally. Otherwise each of the two stomata 
may be kept dilated by a short piece of rubber tube of correspond- 
ing calibre. Prior to the reconstruction, moreover, the surgeon 
must satisfy himself that these tubes can be removed for one or 
more days without causing shrinkage. The skin of the thorax is 
carefully cleaned and coated with suitable ointment as a protection 
against leakages of saliva and gastric juice. 


Tlie Construction of the Skin-Tuhe is Subsequently Ef- 
fected in Stages in the Following Manner. 

1st stage. Preparation of an acromio-pectoral tube pedicle (t, p.) 
on .the left shoulder. (Pig. 2 Ai.) Length 15 — 18 cm; breadth 7-— 8 
cm. As a rule the skin edges under the t. p, can be closed primarily> 
otherwise a free skin graft is applied. Interval of one week. 
2nd stage. Preparation of a thoraco-abdominal t. p. (Pig- 2 ^i-) 
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A B C 



A, B, C, 

Fig. 1. Cases 1 and 2, 

A and A, show the stomata of the oesophageal stumps which have been exterio- 
rized through the skin. (Note that on Ai the loft breast has been amputated.) 
B. Situation after the fourth stage of the reconstruction. Bi. Situation after third 
stage of the reconstruction. Note the gastrostomy for nourishment. C and C,. 
Final results. 

Lengtii 22 — 26 cm; breadth 8 — 10 cm. The sldn edges under the 
t. p. can be closed by primary suturing. Interval of three weeks. 

3rd stage. Freeing of the t. p. attachments located furthest 
from the stomata, and implantation of the same close to the 
openings. (Fig. 1 Bi; Fig. 2 B and Bi) Interval of four weeks. 

4th stage. Undermining of a flap for the skin tube and outer 
attachments of the t. p’s. In adult patients the distance between 
the vertical incisions through the skin of the thorax should be 
6 — 7 cm at the upper stoma, and 7 — 8 cm at the lower. (Fig. 
1 B.) Interval of one week. 

5th stage. Construction of the sldn-tube and covering it by 
spreading and suturing of the t. p’s into the defect between the 
approximated edges of the wound, (Fig. 3.) Small triangular flaps 
of skin left basally on the underside of the t. p’s exactly fill the 
gaps at each end of the skin-tube. (Figs. 3 and 4.) 
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B, C, 

Fig. 2. Cases 3 and 4. 

A. shows^ the oesophagostomy in the jugulum and the jejuno-gastrostomy in 
e epigastrium, as well as the gastrostomy for nourishment. The skin flaps have 
peen planned. A] shows the reconstruction after second stage. The oesophagostomy 
in the jugulim and the gastrostomy in the epigastrium are connected by a rubber 
tube. J^th the gastrostomy for nourishment and the two tube-pedicles have been 
made. B— Bj. Situation after third stage of reconstruction. Note the two rubber 
tubes on Bi for dilatation of the stomata. C and Cj. Final results. 


The skin-tube is sutured with iodized catgut, the isolated 
sutures being applied intracutaneously so as to avoid penetrating 
into the lumen. In his first two cases the author formed the new 
oesophagus around a rubber tube connecting the stomata, From 
the upper end of the tube a silk thread was drawn out through 
the nose. With the help of this thread it was possible to remove 
the tube through the mouth after about a week. In the last two 
cases this tube was omitted without any disadvantage being noted. 
In point of fact, use of the tube entails a risk of broken sutures 
and the formation of fistulae in connection with the postoperative 
swelling. The skin is closed with silk round four drainage tubes 
with the diameter of a lead pencil. 
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G T> 

Fig. 3. Fifth stage of reconstruction of the oesophagxis according to the author’s method. 

A. Rubber tube between the stomata (the tube is removed before commencing 
the operation). B. Skin-tube formed of flaps from the wall of the chest. Note the 
triangular defect at each end. C. Tube-pedicles opened preparatory to covering the 
skin-tube. The small triangular flaps of skin left at the base of the tube-pedicles 
are adapted exactly for covering the above-mentioned triangular defects in the 
sMn-tube. D. The skin flaps from the tube-pedicles cover the new oesophagus 
and fill the defect in the skin of the thorax. 


A gastrostomy for nutrition of the patient may be performed 
appositely between the third and fourth stages, if it does not 
already exist. 

The patient is allowed to take liquid food through the new 
oesophagus after only one week, and progressively increasing 
quantities of solid food after two weeks. The gastrostomy is 
removed after two to three months, when possible fistulae have 
healed and the oesophagus is functioning well. The removal 
should be radical, the stomach wall being freed from the abdominal 
wall, since a persisting bridle might otherwise obstruct free 
movement of the stomach under special conditions (see Case 4). 

The author presents below four cases in which the method of 
reconstruction described above has been employed with good 
results. In the first two cases (Fig. 1) the thoracic part of the 
oesophagus had previously been resected for cancer (Crafoobd), 
one year having elapsed without any signs of metastasis. These 
two cases seem to be the first on record in which it has been 
possible to perform resections of the thoracic oesophagus for 
cancer and subsequent antethoracic reconstruction. The first 
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patient — a man — never fully recovered, however; he died 
from metastasis one year after the reconstruction. His new oesoph- 
agus functioned satisfactorily during the greater part of the 
interval. The other patient — • a woman — lived for three years 
without discomfort and vdth her new oesophagus functioning 
admirably; until she too died from cancer after symptoms of 
secondary deposits for one year. A further two patients (Tig. 2) 



Fig. 4. Covering of the skin-tube by tube-pedicles. (The small triangular flaps 
of skin left basally on the underside of the tube-pedicles exactly fill the gaps at 

each end of the skin-tube.) 

had been injured so severely by lye at the age of two that ever 
since they had been dependent entirely upon nutrition through 
gastrostomy. One of them — a 26-year-old woman — had been 
permanently hospitalized in her home district, being provided 
with suitable employment in the hospital. The surgeon-in-chief 
(J. Waldenstrom) prepared the reconstruction by exteriorizing 
the cervical stump at the neck and performing a gastrostomy w 
the epigastrium by means of a short loop of jejunum. Since the 
reconstruction five years ago, the patient’s skin-oesophagus has 
functioned exceptionally well. The patient has been able to lea 
a normal life, has been fully fit for work and has become a pro- 
fessional teacher. In the fourth patient — a young man of seven- 
teen — • the reconstruction was prepared by a direct gastrostomy 
with extension of the gastric wall to the skin in the epigastrium 
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(Soderlund), and bj the preparation (Grenabo) and widening 
(Lidstrom) respectively of tbe oesopbagostomy at tbe neck. 
In this youth too, the new oesophagus has functioned faultlessly; 
inter alia, the roentgen control, as in the previous cases, has 
revealed a good passage. An interesting observation was made 
when the patient returned after six months with symptoms in 
the form of smarting pains in the lower part of the skin- tube, to 
all appearances caused by regurgitation of acid gastric contents. 
Laboratory examinations revealed high acid values, and roentgen 
control a retention of the gastric contents. Since impaired emp- 
tying of the stomach was deemed to be causing his symptoms, 
an exploratory laparotomy was performed (Sodeblund), showing 
the neck of the stomach to be surrounded by adhesions, which 
were removed concurrently with the scar bridle from the previous 
nutritional gastrostomy. After the operation the patient found 
that the discomfort had disappeared, and roentgenograms re- 
vealed normal emptying. 

The patient’s symptoms in this case were possibly due to im- 
paired motility of the neck of the stomach, caused in turn by 
stretching of the organ, when full, between the two gastrostomy 
sites. The obstruction served to force up the contents of the 
stomach into the lower part of the skin-tube, there giving rise 
to irritation. 


Case Histories. 

0 as e 1. 55-year-old man. (Fig. 1. A — C.) Clinical diagnosis: Cancer 
of the oesophagus, 31 cm from the upper teeth. Operation 3rd October, 
1939 (Cbafooed): Transpleural resection of the thoracic oesophagus for 
cancer -f- exteriorization of the cervical stump through the skin 5 cm 
below the jugulum, and of the lower oesophageal stump in the epigas- 
trium through the diaphragm and the left rectus muscle 3 cm from the 
middle line. Pathologic diagnosis: Stratified epithelial cancer tending 
to very slight cornification. Discharged as healed after two monthk 
Free^ interval of 13 months, during which the patient received his 
nourishment through a rubber tube between the stomata. Several 
alterations were made to the openings. Patient’s weight increased. 

Operation (Ragnell): Oesophago-dermato-gastrostomy. Reconstruction 
in stages, 28th November, 194,0 — 3rd April, 1941. 

Patient ate a mixed diet through his new oesophagus as from 27th 
May, 1941, when he was discharged. After a fistulaplasty on 15th 
October, 1941, he was fully healed, and roentgen control showed rapid 
and unobstructed passage of the contrast medium. After living at 
home, there was a recurrence of fi.stulae, which alternatingly healed 
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spontaneously or after plastic operations and then reopened, until the 
patient ultimately died in his home on 3rd August, 1942. Eegarding 
the cause of death. Dr. V. Montell reports: “The patient’s general condi- 
tion rapidly deteriorated after the last fistulaplasties. He suffered 
discomfort from abdominal pains and diarrhoea, and a tumour in the 
abdomen was interpreted as a secondary deposit, possibly located in 
the liver. Towards the end, the patient’s oesophagus functioned quite 
satisfactorily and the fistulae were practically healed.” 

Case 2. 47-year-old woman. (Fig. 1. Ai — Ci.) Olinical diagnosis: 
Cancer of the oesophagus, 27 cm from the upper teeth. Operation 27th 
August, 1940 (Crafoord): Transpleural resection of the thoracic oesoph- 
agus for cancer -}- exteriorization of the cervical stump through the 
skin a few centimetres below the jugulum, and of the lower oesophageal 
stump in the epigastrium through the diaphragm and the left rectus 
muscle 3 cm from the middle line. Pathologic diagnosis: Stratified 
epithelial cancer tending to slight cornification. Discharged as healed 
after months. Free interval of 13 months, during which the patient 
received her nourishment through a tube between the stomata. The 
latter were widened on 18th May, 1941. 

Operation (Giertz): Amputation of the left breast for retention cyst. 

Operation (Ragnell): Oesophago-dermato-gastrostomy. Reconstruc- 
tion in stages, 12th September, 1941 — 9th December, 1941. The patient 
ate a mixed diet through her new oesophagus as from the date of her 
discharge, 17th January, 1942. A small fistula persisted but healed 
soon after fistulaplasty, according to a report by the patient from her 
home. According to regular reports, the patient was quite symptom- 
free and fully fit for work. Roentgenograms showed unobstructed 
passage of the contrast medium. In January, 1945 there was incipient 
discomfort from stenosis symptoms in the oesophagus and pains local- 
ized to the lower stoma. During the ensuing six months, clinical and 
roentgen examinations showed stenosis symptoms with retention of 
air and contrast medium in the skin-tube, the patient also finding it 
difficult to ingest food. 

Operation 18th June, 1945 (Ragnell): Exploration of the skin- 
tube and specimen taken from its wall. Coral-like granulation hundles 
were found which, on histopathological examination, showed incipi® 
cancroid. The patient’s general condition rapidly deteriorated. On 
7th August, 1945 a jejunostomy was made (Grenabo), after whic 
there was a temporary improvement. On 23rd October the patien 
was discharged at her own request to return home, from where it was 
later reported that she was no longer able to take any food throug 
the oesophagus. Her condition steadily deteriorated and she die a 
home on 31st August, 1946. According to Dr. S. Palm, the cause o 
death was secondary deposits of the cancer. 

Case 3. 26-year-old woman. (Fig. 2 A — C.) Clinical 
Corrosive stricture of the oesophagus. Lye burns in 1918 at tue g 
of two. In 1919 the patient was unable to swallow even saliva. 
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that a gastrostomy was performed through which she had since received 
her nourishment. Oferation 31st March, 1942 _ (J. Waldenstrom): 
Jejtmo-gaMrosiomy with exteriorization of the jejunal loop through 
the abdominal wall in the epigastrium, and of the oesophagus at the 
neck. 

Operation 10th July, 1942 (Ragnell): OesopJiago-dermato-jejnno- 
gastrostoimj. Reconstruction in stages 10th July, 1942 — 15th December, 
1942. 19th January and 19th February, 1943, fistulaplasties, after 
which the new oesophagus functioned well. On 26th October, 1943 
roentgen control revealed rapid passage of contrast medium. The 
gastrostomy was removed. On 28th August, 1948 the patient reports 
that she is fully fit for work as a professional teacher. The oesophagus 
has functioned faultlessly. She is able to eat all kinds of food. Because 
the pharynx, though not the gullet, feels constricted, she chews certain 
food, such as meat, somewhat longer then usual. On eating heavily 
spiced food some irritation is occasionally noticed in the skin-tube, 
but subsides after she has drunk water. She declares herself to be 
exceedingly satisfied with her new gullet, which has given her a new 
lease of life. 

Cased. 17-year-old youth. (Fig. 2 Ai — Cj.) Clinical diagnosis: 
Corrosive stricture of the oesophagus. Lye injury in 1930 at the age of 
two. Fed through gastrostomy since 1933. Clinical and roentgen exam- 
inations show pronounced stricture of the whole of the oesophagus. 
Able to swallow liquid food, but receives his nourishment through the 
gastrostomy. Operation 3rd July, 1946 (Soderlund): Preparation of a 
further gastrostomy. Operations 1st and 8th August, 1946 (Grenabo): 
Exteriorization of oesophagus at the neck in two stages. In the 
first stage the side of the gullet was sutured to the wound; in the 
second stage it was opened. Operation 17th April, 1947 (Lidstrom): 
Widening of the oesophagostomy. Thereafter, both stomata functioned 
well. 

Operation 7th October, 1946 (Ragnell): Oesophago-dermato-gastros- 
tomy. Reconstruction in stages 7th October, 1946 — 7th November, 
1946, and 3rd November, 1947 — 10th January, 1948. 29th December, 
1947: Patient eating semi-solid food without difficulty. Smarting 
pains in lower part of skin-tube in connection with meals. 10th January, 
1948: Discomfort mitigated after administration of Antacidae tablets. 
Discharged. The gastrostomy to be removed in a few weeks time at 
patient’s local hospital. 

31st August, 1948. Re-admitted for control. Eats all kinds of food 
without difficulty. Severe discomfort from smarting pains in lower 
part of skin-tube, both at and between meals. Roentgenography of 
the stomach reveals a certain difficulty in emptying, which does not 
seem to be due to organic obstruction. 6th September, 1948: Exainina- 
Lon of gastric contents shows elevated acid values (45—83). 25th 
October, 1948: Re-admitted for operation. 

Operation 1st November, 1948 (Soderlund): Exploratory laparotomy 
and gastrotomy. The adhesions round the neck of the stomach were 
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detaclied, and the scar bridles persisting after the nutritional gastros- 
tomy extirpated. Gastrotomy made possible palpation of the dermato- 
gastrostomy, -wbicb readily admitted a finger, and the pylorus, wWcli 
felt normal. The abdomen was closed without further measures. 

Roentgenography of the stomach, 24th November, 1948, revealed 
normal emptying. 

Patient discharged on 4th December, 1948 after post-operative 
recovery without complications. His discomfort subsided almost 
completely after the operation, disappearing entirely on renewed 
medication with Antacidae tablets. 


Discussion. 

The method of reconstructing the oesophagus in cases of cor- 
rosive stricture by means of a jejunal loop alone, brought up 
antethoracically (Yudin) (91) or intrathoracically (Rienhoff) 
(67) • — oesophago-jejunostomy or oesophago-jejuno-gastrostomy — 
has of recent years occasioned well-merited interest owing to its 
rapidity. In Sweden, Crafooed has performed one successful 
operation according to Yudin. Oesophagoplasty of this type, 
however, calls for a very careful selection of cases (Yudin) and 
still involves a by no means inconsiderable risk to the patient. 
In many cases the surgeon hesitates to employ the method 
owing to the risk of unexpected complications in the form of 
an excessively short or fat mesenterium or adhesions in the ab- 
domen, which render difficult or impossible the mobilization of 
the intestinal loop, as well as circulatory disturbances after such 
interference, especially in elderly patients (90). Hence a good 
skin-tube method, whether it be applied in the form of oesophago- 
dermato-gastrostomy (cases of all types) or oesophago-dermalo- 
jejuno-gastrost07ny or oesophago-der^naio-je'junostomy (stricture ca- 
ses) can still hold its own vis a vis the purely intestinal method. 
Reconstruction by means of a skin-tube alone entails, in the hands 
of a surgeon experienced in such work, no vital risk to the patient. 
In the author’s opinion, therefore, the surgeon should make clear 
these circumstances to the patient before undertaldng any re- 
construction, and leave the patient free to choose for himself. 
At the same time it should be pointed out that all the metho s 
named above provide a permanent and functionally perfect oesop - 
agus, which makes it possible for the patient to lead a perfect ) 
normal existence. That the skin-tube too will function faultless y 
provided only the lumen and stomata are made sufficiently wi e 
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at operation, lias been proved to tlie full both clinically (17, 9, 
47, 58) and fluoroscopically (11, 47, 22, 65). Peristaltic movements 
within the tube itself are not necessary for the passage of food, 
this being best demonstrated by the fact that a rubber tube or 
even a piece of intestine introdueed antiperistaltically (23, 74, 
73), can be substituted for the oesophagus. The cause is considered 
to lie in the powerful squirting effect released by the act of swall- 
owing in the pharynx. As regards permanence. Nature in these 
cases seems to be endoived with a remarkable power of adapta- 
tion, manifested in metaplasia of the sidn of the tube, in which 
the hairs and the sebaceous glands disappear almost entirely, 
the horny layer is reduced and the surface instead becomes smooth, 
mucous and slippery (55, 93, 3). 

The methods earlier employed for covering the skin-tube by 
various types of direct transfers of flaps from the sides, often 
involved, because of tautening, a considerable risk of incurable 
fistulae formation and major malformation of the skin of the 
chest. In this respect the author’s method, reported above, of 
covering the skin-tube probably constitutes a technical advance 
in the direction of increased security, especially in those cases 
where insufficient skin is available in tlie region of the skin-tube. 
This applies in particular to small children with skin that does 
not lend itself to transfer in the reconstruction of certain types 
of congenital atresia of the oesophagus (41, 42); to elderly patients 
with unelastic skin (Case 1), or cases in which scars from previous 
operations set a limit on the amount of skin available (Case 2); 
and to women as a whole, beeause of the need to avoid dislocation 
of the mammae. 


Summary. 

At the annual meeting of the Swedish. Surgical Association 
in 1941, the author demonstrated a new technique for covering 
the antethoracic skin-tube with the aid of tube-pedicles in re- 
construction of the oesophagus. Since similar methods for oesoph- 
ago-dcrmaio-gastroslomy have subsequently been published and 
recommended by other quarters, the technical experience gained 
from four completed oesophagoplasties in which the author’s 
method was employed, together with the results achieved, are 
reported. In two of these cases the thoracic oesophagus had previ- 
2ij — -'190993. Ada chir. Scandinav. Vol.XCVIII. 
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ously been resected for cancer by another surgeon. These seem 
to be the first recorded combinations of wide resection for malig- 
nant tumour and subsequent antethoracic reconstruction. The 
other two cases concerned corrosi%^e strictures of long standing. 
A short resume of past and present methods of reconstruction 
is given for purposes of guidance before the technical details 
of the author’s method are presented. The paper concludes -with 
a discussion on the advantages and usefulness of the different 
methods under varying anatomical premises. The durability and 
satisfactory functioning of the skin-tube are emphasized and 
demonstrated by histological, clinical and roentgenological ob- 
servations. The author expresses the opinion that every patient, 
confronted with the possibility of reconstruction of the oesoph- 
agus, should be informed of the advantages and disadvantages 
of the various methods, both in respect to the hazards and the 
time factor, and should as far as possible be left free to decide 
for himself. 
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From the Surgical Department, Lanslasareilet, Scdeitalje. 
(Head: Dr. ERIK EoRMANN.) 


Postoperatire Emptying Difficulties in Direct 
Connection with Gastric Desection. 

By 

ERIK HJORTH. 


The often serious complications involved by postoperative 
emptying difficulties or gastric ileus as a sequel to gastric resec- 
tion are naturally attracting much attention in surgical quarters. 
Severe cases that have occasioned re-operation, some of them with 
a fatal issue, have been reported from Sweden by different authors 
(Perman, Brandberg, Sandberg etc.). AVithout entering into 
particulars here regarding the operation technique, it may be 
pointed out that great variations occur with respect to the extent 
of the resection and other technical details. 

In this paper the author presents (partly in tabular form) a 
certain number of cases of ulcer, examined with respect to emptying 
difficulties as a direct sequel to an operation. All these cases have 
been operated by the author personally with the technique pro- 
posed by his former teacher, Gustae Soderlund, a brief ac- 
count of which will now be given: High resection according to 
Billroth II with the oral resection edge one to two cm. up on the 
vessel-free space on the major side across to the minor side, retro- 
colic gastroenterostomy on the short loop, a relatively small 
gastroenterostomy comprising one-third, or at most one-half, of 
the gastric resection opening, suturing with single catgut sutures 
in two layers. The remainder of the stomach has been emptied 
by suction from possible contents. Preoperative medication: 
morphine-scopolamine, anesthesia: spinal (if necessary, narcotal- 
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Material 

Postoperative emptying 
difficulties 

Record number 



Diagnosis 

Operation 


1—10 




2224/47, 1290/48, 1731/48, 
2024/48, 2461/48, 2483/48, 
2545/48, 2789/48, 2851/48, 
3255/48. 

Gastric ulcer 

Billroth II 

0 

11 

546/48 

» » 

ft 

Tube 3rd day postop. 




675 ml 

12 

2240/48 

13—36 

J> » 

(perforated) 

ft 

0 

465/47, 807/47, 2344/47, 
453/48, 599/48, 814/48, 




1156/48, 1307/48, 1334/48, 
1357/48, 1448/48, 1740/48, 
2013/48, 2192/48, 2327/48, 
2492/48, 2502/48, 2595/48, 

Duodenal ulcer 

ft 

0 

2969/48, 3070/48, 3318/48, 
464/49, 470/49, 519/49. 



Tube 2nd — 13th day 

37 

» » 

ft 

2289/47 



postop. 1900 — 500 ml 



daily. Leakage from 
the duodenal stump 





6th day postop. Rela- 
parotomy — recovery. 

38 




161/48 

» » 

ft 

Tube 1st — 5th day post- 



op. 1100—200 ml 
daily. 

39 

790/48 

») » 

ft 

Tube 2nd day postop. 
250 ml. 

40 



Tube 1st— 10th day 

1038/48 

» » 

» 

postop. 1270 — 50 ml 
daily. Leakage from 




the duodenal stump 
— death. 

41 



Tube 2nd— 6th day _ 

2336/48 

»> » 

ft 

postop. 2350 — 900 ml 
daily. 

42—44 



0 

3123/47, 1752/48, 2243/48 

» » 

ft 

(palliative) 

Tube 2nd— 4th day , 

45 


151/48 

» » 

» 

postop. 1650 — 300 ml 
daily. 

46—48 

557/47, 1995/48, 3154/48 

» » 
(perforated) 

Billroth II 

0 557/47 death 5th day 

postop. in Broncho- 



pneumonia. 

49—50 

* » + 

1) + 

0 

3299/48, 233/49 

Choleeystit. 

Cholecyst- 

chron. calc. 

eotomy 

Tube 2nd-3th day 
postop. 950-850 ml 

51 

Jejunal peptic 

Resectio 

1278/48 

ulcer 

G. E. -f 


Billroth II 

daily. 

52 

2757/48 

ft ft 

» 

0 
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laugliing gas). Pre- and postoperative control of the fluid balance 
and, if required, an adequate fluid therapy. Introduction of the 
stomach tube on the least suspicion of emptying difficulties. 

As shown by the above table, no detectable postoperative 
emptying difficulties whatever occurred in the great majority 
(44) of the cases. Out of the 8 cases where gastric retention had 
occurred, 2 were found to have been due to insufficient suturing 
in the duodenal stump and may therefore be passed over in this 
connection. In none of the remaining 6 cases can the emptying 
disturbances be characterized as severe (duodenal tube for 1 to 
at most 5 days). Re-operation because of emptying difficulties 
was not found necessary in a single case. 

Though the series of gastric resections presented here is rather 
small, it may be regarded as a supplement to Olovson’s report 
(1945) regarding the frequency and degree of postoperative emp- 
tying difficulties as a sequel to the Billroth II resections performed 
at Serafimerlasarettet in the course of the years 1938 — 1945. 
Out of the 344 cases reported there, 77 had required a duodenal 
tube merely for a relatively short time, no severe emptying dif- 
ficulties had occurred, nor were there any re-operations. 

As causes of the postoperative emptying difficulties after gastric 
resection, the following have been indicated in the literature: 
Inflammatory swelling proceeding from the anastomosis suture 
and impaired gastric motility (Perman and others), -morbid changes 
in the mesocolon in the form of excessive fat content, abnormal 
shortness and fibrosis (Brandberg) and, especially American 
quarters, hypoproteinemia with edema and resulting swelling 
at the anastomosis, besides impaired motility of the stomach and 
intestine. 

Hypoproteinemia as a common, or dominant, factor in post- 
operative emptying difficulties is considered by other investiga- 
tors, on the other hand, to be a less probable explanation of those 
difficulties (Efskind and others). In some cases which, because 
of severe postoperative emptying difficulties, had been submitted 
for re-operation, more or less marked mechanical causes in the 
form of narrowing of the stoma, adherences and sharp bends on 
the jejunum had indubitably occurred; in other cases again, the 
explanations seem to be merely hypothetical. 

In this connection it should be noted that gastric ileus may 
occur e. g. after cholecystectomy, where neither the stomach nor 
the intestine had been subjected to surgical operation. The dom- 
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inant feature in postoperative gastric ileus is, of course, the 
presence of large amounts of fluid retained in the stomach. This 
has been pointed out by Wahren, who considers that a circulatory 
insufficiency in the splanchnic region, secondary to the operation, 
with consequently diminished resorption, may conceivably be the 
true explanation. This theory, which, in my opinion, is well- 
grounded, has been applied by Wahren in practice, by passing 
from relatively small gastric resection (postoperatively followed, 
in a couple of cases, by serious states of ileus) to high resections 
of the Billroth II type, wdthout any sequels in the nature of emp- 
tying difficulties. 

Besides the surgeons previously mentioned (Soherlund and 
Wahren), Richter, amongst others, performs high resections 
with similar favourable experiences in regard to postoperative 
emptying difficulties. 

As regards the operation technique adopted by Sodercund, 
there is a detail which should be stressed in this connection; 
The relatively narrow G. E.-stoma is sewed with single sutures, 
which probably affords greater facilities for expansion and ex- 
tension than a continuous suture (previously pointed out by 
Olovson), That this is actually the case seems to be borne out 
by an experimental investigation recently made by Rod^n 
( the report on which is now in the press). 

Summing up, it may be stated that the operative technique 
elaborated by Soderlund (a modification of the Billroth II 
resection procedure) obviates the development of any appreciable 
postoperative emptying difficulties, and that, as the results in 
regard to the occurrence of relapses and other postoperative 
troubles must be regarded as very encouraging (according to a 
follow-up examination made by Olovson in 1945), this method 
may be considered to be highly satisfactory. 

Summary. 

Communication regarding 52 Billroth II resections for ulcus, 
examined with special regard to emptying difficulties as direct 
sequels of the operation. In 44 cases no detectable emptying 
difficulties whatsoever occurred, in 6 cases a gastric retention 
which required the use of a duodenal tube for 1 to at most 5 daj » 
(2 cases with insufficient suturing of the duodenal stump and re 
suiting in retention are passed over in this connection). 
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From the Surgical Department of Vadstena County Hospital. 
(Chief: S. O. JONSSON.) 


Carcinoids of the Small Intestine and 
the Stomach. 

By 

S. O. JONSSON. 


Carcinoids of the appendix are not entirely uncommon; Forbes 
(1925) reports an occurrence of 0.4 per cent in all operatively re- 
moved appendices. In the Scandinavian hterature Permin and 
Starklint have collected a number of cases, and von Bahr 
describes a case with a peculiar course, namely perforation to the 
urinary bladder. 

In the rest of the intestinal canal they must be considered un- 
common and the majority of cases reported are chance autopsy 
findings. 

At Vadstena hospital the author has during recent years ope- 
rated on a patient with a carcinoid of the ileum causing stenosis, 
and also on a case of carcinoid of the stomach giving rise to pain 
and hemorrhage. 

Case 1. A woman aged 72 years was in 1947 admitted with the clinical 
picture of ileus of the small intestine. She was immediately operated on 
by the author. Entero-anastomosis. Laparotomy below umbilicus. A 
conglomeration of reddened and distended small intestine bulged forth. 
As origin to the obstruction, a quite small, stricturing tumor was found 
in the distal segment of ileum. In consideration of the acute ileus con- 
dition, an entero-anastomosis was done in this seance. The postoperative 
course was smooth. 

The patient returned one month later and after preoperative trea - 
ment a new operation was carried out. Operation (the author): Eesectio 
intestini tenuis. Approximately 60 cm. of small intestine with the 
stenosing tumor was resected, after which an end-to-end anastomosis 
was performed. Blood transfusion and intravenous drip were given- 
The postoperative course was uncomplicated. , 

Pathological-anatomical examination (Santesson): “Close to 
anastomosis there is a shallow tumor in the bowel wall, about one 
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half the size of a bean. On section, the tumor tissue is pale yellowish, 
and has a rather necrotic appearance, but may conceivably be a car- 
cinoid. Microsco'pic Examination: The small tumor is a carcinoid. 
Cellular structures of rather homogeneous appearance in areas of the 
mucosa but mainly in the sub mucosa and interstitially in muscularis. 
In areas the infiltration reaches the fibrously thickened subserosa. No 
lymph glands are demonstrable. The cell pictures are, as mentioned 
above, rather homogeneous, but occasional remarkably large and hyper- 
chromatic nuclei are observed. There is a very occasional mitosis. These 
conditions and the wide infiltration of the tumor tissue in muscularis 
and also in the subserosa give rise to a suspicion of malignancy. There is, 
however, no substantiation for carcinoma. Pathological-anatomical 
diagnosis: Carcinoid with picture giving rise to suspicion of malignancy.” 

The patient was recently seen at jollo^v-^^f examination. Her general 
condition was good and she had no discomfort from the intestinal 
canal. Roentgen-examination with contrast meal (Moberg): Nothing 
pathological. 

Case 2. A woman of 68 was in 1948 admitted to the medical depart- 
ment for severe pain in the pit of the stomach of some days standing, 
dark stools, and hematemesis. 

X-ray examination (Moberg): Rather high up in corpus, two fingers 
breadth below cardia, a contrast defect the size of a ping-pong ball and 
rounded in shape was found, and above this a defect about the size of 
a cherry. The changes were distinctly defined and were probably 
benign tumor masses. The relief of the mucosa was normal. There was 
no difficulty in evacuation. Bulbus duodeni showed no changes. The 
roentgen examination had thus revealed two rounded, and probably 
benign, tumor growths in corpns (Fig. 1). 

Operation (the author): Percain anesthesia. Laparotomy -j- gas- 
trotomy -j- excision of polypi with diathermy -f- electric cautery of 
polyp anlage. Median incision above umbilicus. The polypi were easily 
palpated in the upper portion of the stomach. The stomach was incised 
vertically with diathermy. The pedunculated polypi, which had in- 
volved healthy mucosa, as far as could be judged, were excised at the 
base with diathermy, after which the wound in the mucosa was sutured. 
The rnucous membrane of the stomach showed a number of nodules 
of various sizes, evidently the buds of new polypi. A rather large polypus 
was cauterized, but as regards the others, it hardly seemed worth while 
to take any measures. The stomach was closed by a double row of 
stitches. The abdomen was sutured. 

The postoperative course was uncomplicated, the patient was dis- 
charged healthy. She was recently seen at follow-up examination, at 
which the roentgenogram showed absence of pathology from the stomach. 

Pathological-anatomical examination (Santesson): “One approxi- 
mately walnut-sized and one barely hazelnut-sized polypus solid growth. 
Microscopic examination: Both polypi are of a largely similar structure. 
The surface is covered with a thin mucous membrane with glands of 
pyloric type. They are made up of solid epithelium with closely ar- 
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ranged pseudostratified, columnar, or rounded, solid alveolar complexes. 
The cells of these are regular, homogeneous, medium sized, rounded or 
polyhedral, with rather abundant finely granular, hght colored cyto- 
plasm and light cystiform nuclei, with coarsely granular chromatin 
and distinct nucleoli. No mitotic cells are observed (in the epithelium 
of the smaller polyp the cells are somewhat smaller and darker). The 
epithelial tissue mainly involves and destructs thi submucosa and 
muscularis, of which only small remnants are found between the tumor 
complexes. The epithelial tissue shows in several areas a destructive 
infiltration of muscularis mucosae, with distribution also in the deeper 
layers of the covering mucosa, where it in several areas appears to be in 
direct contact with the deep-seated portions of the glands. In two areas 
the tumor involvement reaches nearly to the surface, which, in the case 
of the smaller polyp, is ulcerated in some places. The general circum- 
scription downwards and to the sides is, on the whole, fairly smoothly 
rounded. 

There is evidently a question here of a type of epithelioma very un- 
common in the stomach, and, judging from the circumstances, derived 
from a basis of malformation. The structures, as stressed earlier, are in 
essential respects most nearly correspondent to carcinoids. On compari- 
son with the cells of preparations of appendiceal carcinoids, the epi- 
thelial cells seem to be rather larger, however. They have a definite 
similarity to the cells of the Langerhans islets of the pancreas. Some 
authors consider that the carcinoids may derive from aberrant cellular 
islets of Langerhans (this mainly propounded by Saltykow). Such 
pancreas anlage are not so uncommon in the stomach wall, while on the 
other hand, judging by the literature, carcinoid tumors may occur, 
but are extremely rare, in this site. 

Judging from the structures, there is in the present case evidently a 
question of either true carcinoids or very closely related growths 
(possibly derived from aberrant pancreas anlage). 

With regard to malignancy, the tumors may be considered to behave 
as carcinoids, which commonly are locally malignant only, in but 
rare cases showing true malignancy with metastases. As pointed out 
above, the epitheliomas are, judging by the findings of the sections, 
totally extirpated. 

Pathological-ay) atoviical diagyiosis: Two polypi with a mucous mem- 
brane of pyloric type and built up of epithelium with structures most 
nearly correspondent to those of carcinoids.” 

Carcinoids in the ileum are not entirely uncommon. Dockbety 
and Ashburn, in reviewing the pathological-anatomical material 
of the Mayo Clinic from the period 1906 to 1943, found 30 cases 
of carcinoid of the ileum, 13 with metastases. Batsboed and 
Seibel, in similar studies of the material of the Peter Bent Brig- 
ham Hospital from 1913 to 1946, found 16 carcinoids of the ileum, 
of which 15 were random autopsy findings. 

Carcinoid of the stomach is mentioned by Ashworth an 





CARCINOIDS OP THE SMALL INTESTINE AND THE STOMACH. 393 

AVallace, 1941, 6 cases having been published up to that time; 
3 of them, chance findings. Carcinoid may also, rarely, occur in the 
gall bladder, in diverticuli, in colon and primarily in the mesentery. 

Regarding the etiology of these tumors various opinions have 
been put forth. Trappe, Toennissen and Saltykow consider 
them to derive from aberrant pancreas anlag'e, while Lubarsch 
was the first to consider them to derive from the cells in the bot- 
tom of Lieberkiihns crypts in the mucosa of the intestine. Masson 
and others have confirmed this derivation of the carcinoids from 
the so-called Nicolas-Kultchitzky-Schmidt cells in the bottom of 
Lieberkiihns crypts. These cells contain chromaffin and argentaffin 
granules. Therefore, today carcinoids are often designated argent- 
affinomas. 

The tumors are frequently multiple. They are yellow in color 
and were long considered to be entirely benign. This, however, 
is fallacious, as they may give rise to stenosis and metastases. 
However, even after metastasis, they appear to be relativel}^ 
benign. Cases have been reported in which resection of the primary 
intestinal tumor was carried out and metastases observed, but 
when the patient, several years later, came to autopsy for other 
causes, the metastases were found stationary. Such a case is 
mentioned by Mallory, the metastases after 16 years having 
been found entirely unchanged, and without having caused the 
patient discomfort. 

Terplan, Weintraub and Wole describe a case in which the 
patient was operated on 5 years previously with ileocblostomy 
only, because of metastases of the liver; the patient died from 
drowning and autopsy revealed that there was no growth of the 
liver metastases. 

Stewart and Taylor describe a similar case with the patient 
ahve after 10 years in spite of a large metastasis in the pelvis. 

Cameron has established that not less than 33 per cent of the 
patients were living 8 years after operation for metastatic car- 
cinoid. 

It is thus of practical importance for the surgeon to be able 
to establish whether there is a question of a carcinoid. Bowel 
resection should be carried out even if there are metastases. In 
view of the rarity of the tumors, however, the surgeon will, at 
best, see an intestinal carcinoid only once or twice during his 
career. In the present case there was nothing that suggested this 
possibility to the operator; no particular yellowish color of the 
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growth was observed, nor, as described by certain authors, any 
conspicuous hypertrophy of the smooth muscle, not caused by 
stenosis. This hypertrophy of the smooth muscle in the case of a 
very small tumor has, du reste, been suggested as a possibility of 
making the roentgenological preoperative diagnosis of carcinoid. 
Miller and Herman have in one case considered themselves able 
to make this diagnosis on the finding of “acute buckling or kink- 
ing of the bowel in cases in which carcinoid tumors have infiltrated 
the serosa”. 

It is, furthermore, of importance to recognize that carcinoids 
not uncommonly are primarily multiple, wherefore the intestine 
should be examined carefully for the possibility of further tumors. 
In the stomach this goes without saying, and in the present case 
of carcinoid of the stomach there is clearly a possibility of further 
carcinoids than the two extirpated. 

In this commentary to the cases the author has mainly taken 
into consideration the points of importance for the surgeon. 
Notwithstanding the rare occurrence of the tumors, there is a 
copious literature on the subject, especially from the pathological 
point of view. The reader is referred to the bibliography. 

Summary. 

The author reports 2 cases of uncommon localizations of car- 
cinoid tumors, one of which was sited in the ileum, the other in 
the stomach. 

In this connection, an account is given of cases of carcinoid in 
the literature and also of the theories relevant to the derivation 
of these tumors. The relative benignancy of the growths is men- 
tioned, which should lead to the removal of the primary tumor 
even in the presence of established metastases. Experience shows 
that the metastases may remain virtually stationary even after 
the interval of several years. 
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Tlie Surgical Treatment of Duodenal and Gastric 
Ulcers in Yeiy Young Persons. 

THORE OLOVSON. 


Ulcers occur in all ages from the youngest to the oldest, pre- 
dominating in the third and fourth decades. In the first year of 
life ulcers are very rare; though cases have been reported, even of 
perforating ulcers, in infants. A collocation, recently made in 
America, of all cases of ulcer up to the age of fifteen reported in 
the literature comprises 245 cases (Bird, Limper, ]\Iayer 1941). 
Roughly one half of these consisted of cases of perforated and 
stenosing ulcers, operated upon. The real number of cases is of 
course considerably higber. 

The incidence rises, however, with increasing age. In persons 
in late childhood and early youth, e. between the ages of 15 
and 20, ulcers can no longer be considered particularly uncommon. 
In a medical series of 1,116 ulcer cases, Bruusgaard (1946) stated 
the incidence to be 5 per cent in persons between the ages of ten 
and nineteen. If we include those cases which have healed without 
diagnosis and those which have only been diagnosed and treated 
after attaining the age of 20, this figure will be increased still 
further. 

Without going into a detailed discussion of the patho-ana- 
tomical and clinical aspects of ulcers in children and young people, 
the author would point out that a considerable degree of um- 
formity is found in adult patients. The ulcers have the same general 
appearance and localisation. Duodenal ulcers preponderate. The 
disease itself is far more common in males than in females. 
duodenitis and perigastritis occur; likewise indurations, scars an 
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Roentgenogram from Case 3, sixteen Fig. 2. Roentgenogram from Case 4, eleven years 

years after resection. after resection. 
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stenosis. As regards tlie clinical picture there is a marked tendency 
to perforations and severe haemorrhages. 

From the surgical point of view, ulcers in children are of minor 
importance; it is largely perforations and stenosis that are subj ected 
to surgical interference. In this connection the methods employed 
usually consist in saturation and gastroenterostomy, resections 
being rare. Greater surgical importance attaches to ulcers during 
adolescence, i. e. in patients between the ages of 15 and 20, the 
age group which forms the transition from childhood to adulthood. 
As regards the treatment of ulcers in this age group, an extremely 
conservative view is held by surgeons and above all by interns, 
diverging from the general attitude to the treatment of ulcers in 
adults. Indeed the age of 20 is given as a limit, below which ade- 
quate resection is warranted only by exceptionally compelling 
circumstances. The reason why these ages are regarded in a special 
light and why a conservative attitude is common seems to be 
assignable primarily to the age as such. There is a perfectly logical 
disinclination to operate upon an organ in the process of develop- 
ment. Moreover, emphasis has been laid on the major immediate 
hazards which operation involves, as well as the tendency to post- 
operative complications, anaemia and poorer late results. 

By way of illustration, the author describes here a series of cases 
from the age group in question, i. e. from 15 to 19 years, on which 
resections were performed. 

Case 1. Male student, aged 15. Previously quite healthy. At age of 
13 patient commenced to experience abdominal pains soon after meals. 
Pains and hunger pain in stomach also at night; frequently obliged to 
eat something during the night to alleviate the discomfort. Consulted 
physician, received medicine (antacid) and dieted; was better for a 
time but symptoms soon reappeared and have been very severe of late. 
Observed recently that faeces were black. Status: General condition 
fairly good. Heart and lungs 0. X-ray examination: grossly deformed 
bulb with deep indentations; one niche somewhat larger than a pea 1 
cm distal to the pylorus. Stomach without remark. Normal emptying 
time. Test meal: Retention: 25 gm, mucus very slight; no residue of 
lingonberry jam; dimethyl 50, phenolphthalein 53. Test hreaJefast: 
150 gm, rather well digested; dimethyl 41, phenolphthalein 72. 

Operation (1934); Kesection of stomach and duodenum according 
to Billroth II -{- gastric fistula according to Witzel. On anterior wall 
of duodenum, 1^ cm distal to pylorus, a niche somewhat larger than a 
fingertip. Invagination of duodenal stump without difficulty. Resection 
of stomach to point immediately above angular notch. Pathologic diag- 
nosis: ^ Chronic ulcer with no sign of malignancy. Healing without com- 
plications. Discharged after 16 days. 

26 — 490993. Acta cliir. Scandinav. Vol.XCVIII. 
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At follow-up 14 years after operation, patient furnished the following 
data: Has been army officer (Lieutenant) for eight years; considers 
himself quite healthy in respect to stomach; eats all kinds of food without 
slightest discomfort; eats same number of meals and same amount as 
normal person. States that during first few years after operation he 
found some difficulty in drinking milk; this caused attacks of nausea 
which subsided after short rest. Otherwise has been able to digest all 
kinds of food the whole time. 

X-ray examination (1948) shows moderately large gastric stump, 
abundant mucous membrane folds, no niche perceptible. Rather slow 
emptying; some contrast medium remains after one hour; no contrast 
medium in the stomach after three hours. 


Case 2. Seaman, aged 16. Always in good health previously. About 
six months ago, at age of 15, incipient S 3 '^mptoms from stomach in form 
of regurgitation of sour gastric contents and nausea after meals; slight 
vomiting occasionally but no pains. A few days before hospitalization 
patient experienced sudden acute gastric haemorrhage and was admitted 
to Serafimerlasarettet in a very weak condition. Blood status: Hb. 33%; 
red hi. corp, 1.8 million, white bl. corp. 8,600. Paeces: Weber -(-++• 
Patient was first admitted to medical department and received blood 
transfusion (400 cc blood), being transferred one day later to surgical 
department. X-ray examination on the third day after adrnission showed 
normal stomach; in duodenal bulb a constant deformation with large 
indentations on greater and lesser curvature sides. Mucous membrane 
folds radiating towards a pea-sized niche 1 cm distal to pylorus. Test 
meal (seven days after admission): No retention. Test breakfast: 100 ml 
retrieved rather well digested; Hd 35 and total acidity 66. Operation 
(1941) 10 days after admission: Resection of stomach and duodenum 
according to Billroth II. On anterior wall of bulb a small ulcer wit 
scarry indentations in the wall. Further ulcer found directly opposi e 
on posterior wall of duodenal bulb. Typical resection. Pathology diag- 
nosis: Duodenal ulcer with no sign of malign degeneration. —- Healing 
without complications. Rapid improvement in general condition, pa 
tient being discharged after 21 days. . . 

At follow up 7 years after operation, patient stated that he consi ers 
himself fully recovered; has no symptoms in digestive canal, does no 
diet and eats full meals; feels perfectly healthy and has increased a ou 
10 kilos in weight. 


Case 3. Male clerk, aged 16. Since age of 12 suffered from 
pains and vomiting after meals. Vomiting at times very severe an 
come after all kinds of food; sometimes has vomited up to four 
day. Attacks of vomiting preceded by pains in lower abdomen, no 
ting; sometimes pains at night which have been alleviated bymea . y 
toms have occurred periodically with sjnnptom-free interva s o s 
months. During last few days before admission, noticed that 
black. Admitted to Serafimerlasarettet with acute gastric q / . 

Status: General condition affected, very pale. Blood status. ■ 
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red bl. corp. 4.3 milliou, white bl. corp. 8,200. Sedimentation rate 6 mm; 
Wassermann reaction negative. Test meal: No retention; dimethyl 44, 
phenolphthalein 60. Test breakfast: 180 ml well digested; dimethyl 70, 
phenolphthalein 100. X-ray examination shows stomach of normal size. 
Massive turgid mucous membrane folds. In pyloric canal, deep and power- 
ful peristaltic waves are seen pumping out small quantities of gastric 
contents into duodenum. Distal end of pyloric canal together with pylo- 
rus and bulb deformed like an irregularly shaped tube with deep inden- 
tations both from greater and lesser curvature sides; and on several 
roentgenograms an irregular bean-sized darker spot is perceptible. 
Substantial residue after four hours. Kepeated Weber tests positive. — ■ 
During first few days patient had repeated vomitings of dark brown 
gastric contents; received several blood transfusions. Operation (1932) 
after six weeks: Eesection of stomach and duodenum according to Bill- 
roth II gastric fistula according to Witzel. In the bulb on the lesser 
curvature side, a walnut-sized ulcerous tumour was palpated. Duo- 
denum mobilized from pancreas; in posterior wall of duodenum Avas 
observed a pea-sized ulcer; no sign of penetration to pancreas. Healing 
without complications. X-ray examination of stomach three weeks after 
operation showed a small stomach with comparatively normal emptying 
time. Patient discharged completely free of symptoms. At follotv-up 
16 years after operation, patient states that he considers himself fully 
recovered. Never experiences pains or vomiting. Does not diet, eats all 
kinds of food, though is not altogether well after oatmeal porridge and 
gruel. Eats same number of meals and same amount of food as normal 
person. Blood status: Hb. 100 %; red bl. corp. 5.i million. X-ray examina- 
tion (1948): The persisting stomach is about the size of an orange. No 
pathologic changes perceptible either in the stomach, the stoma or the 
connecting loop. Emptying of the stomach takes place at the rate which 
is normal for this type of operation. After two hours only an inappre- 
ciable quantity of contrast medium remains in stomach; after three 
hours the stomach is quite empty, (Fig, 1.) 

_ Case 4. Unskilled labourer, aged 17. At age of 15 patient had inci- 
pient symptoms from stomach in the form of hunger pain and gnawing 
sensation, which subsided on eating. About a year ago, acute gastric 
haernorrhage with vomiting of blood and tarry stools. Admitted to 
medical department of Serafimerlasarettet. Minimum Hb. was 30 %. 
X-ray examination^ of stomach negative. Treated with blood transfu- 
sions. Symptoms disappeared for about six months, after which further 
haemorrhage occurred. Readmitted to medical department. Hb. was 
then 32 %. X-ray examination of stomach revealed no niche, but mucous 
membrane fold in duodenal bulb was seen to radiate toAvards a specific 
point. Symptoms reappeared after some time, Avherefore patient was 
admitted to surgical department. ■ 

Status: General condition good. Test meal: No retention. Test break- 
fast 40 gm; HCl 15, total acidity 45. — Operation (1937); Resection of 
stomach according to Billroth II. 1 cm below pylorus on anterior wall 
of bulb, a superficial radiating scar. Duodenum abnormally wide* 
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Resection above angular notch. No nicer demonstrable, — Healing 
■without complications. ° 

At folloiv-up 11 years after operation patient states that he considers 
himself fully recovered and has no symptoms from stomach. Normal 
eating in respect to number and size of meals; does not diet. Difficulty 
in digesting milk; after glass of milk nausea and feeling of satiation, 
though discomfort soon subsides. Blood status: Hb. 90 %, red bl. corp! 
4.9 million. X-ray examination of stomach (1948): The persisting stomach 
is approximately the size of an orange. No pathologic changes percept- 
ible in stomach, stoma or connecting loop. Emptying takes place at 
normal rate for this type of operation. After 2 V 2 hours no residue in 
stomach. (Fig. 2.) 

Case 5. Unskilled labourer, aged 19. At age of 14 patient experienced 
incipient symptoms from stomach in form of regurgitation of sour con- 
tents and smarting paiir in lo'wer abdomen. Duodenal ulcer observed 
at age of 15; underwent four •weeks’ ulcer cure and was symptom-free 
for three years. Thereafter further symptoms of same type, ■which 
returned periodically. During three months immediately preceding 
admission to Serafimerlasarettet, severe symptoms once again ■with 
pain in lower abdomen after meals. Pains also at night. No vomiting. 
Extract from status: Powerfully built man with good general condition. 
X-ray examination (1935): On posterior wall of bulb a niche somewhat 
larger than a grain of rice. Tone and emptying time normal. Test meal: 
Retention: 30 ml, no lingonberry seeds. Dimethyl 60, phenolphthalein 
70. Test breakfast: 110 gm; well digested food; dimethyl 70, phenol- 
phthalein 91. 

Operation (1935): Resection of stomach and duodenum according 
to Billroth II + gastrostomy according to Witzel. Posteriorly in duo- 
denum, somewhat towards lesser curvature side and approx. 3 cm from 
pylorus, was found a stenosing callous ulcer with niche about the size 
of a pea. Fairly extensive infiltration caudalwards, so that division and 
invagination were made roughly in the middle of the ulcer. Dependable 
closure somewhat more difficult than usual owing to infiltration in wall. 
For safety’s sake a tube was inserted against the duodenal stump. 
Typical operation performed without complications. Patient shows 
abnormal predisposition to bleed. Healing without cornplications. 

At follow-up 13 years after operation, patient said he considered him- 
self fully recovered; no pain or tension in stomach after meals. Does no 
diet; eats all kinds of food. X-ray examination (1948) shows no patho- 
logic changes in gastric wall; rate of emptying not especially fast. 

The most important data relating to these cases have been 
collocated in tabular form. The series ctimprises five cases, operate 
upon at the ages of 15, 16 (two cases), 17 and 19 respectively, 
the cases are males with duodenal ulcers. The history ranges 
between one and five years, and the symptom picture is typica 
of duodenal ulcer. The pains have been very marked. In four 0 
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Table. 


1 

j Present 
occu- 
pation 

. 

Age at 
onset 
of 

symp- 

toms 

Ago at 
ope- 
ration 

Clinical 

Symptoms 

Preope- 

rative 

treat- 

ment 

Preope- 

rative 

roentgen 

findings 

Hospital- 
isation 
time after 
operation 

Time 

since 

ope- 

ration 

No. 1 
Army of- 
f ficer 

13 

years 

15 

years 

Severe pain. 
Periodicitj'. 
Haemorrha- 
ges 

Cures at 
home. 
Diet 

Grossly de- 
formed 
hulh. 

Pea-sized 

niche 

14 days 

14 years 

^ No. 2 
Seaman 

15 

years 

16 

years 

Vomiting, re- 
gurgitation 
of sour gas- 
tric contents 
Acute mas- 
sive haemor- 
rhage. 

Hb. 33% 

Diet at 
home 

Grossly de- 
formed 
bulb and 
small 
niche 

12 days 

7 years 

No. 3 
Clerk 

12 

years 

16 

years 

Pain, vomit- 
ing. Acute 
massive 
haemor- 
rliage 

Cure at 
home. 
Diet 

Grossly de- 
formed 
bulb. Mas- 
sive reten- 
tion 

24 days 

16 years 

No. 4 
Unskilled 
labourer 

15 

years 

17 

years 

Hunger pain. 
Two massive 
haemorrha- 
ges. 

Hb. 32% 

Two hos- 
pital 
cures 

Deformed 
bulb. No 
niche 

14 days 

11 years 

No. 5 
Unskilled 
labourer 

14 

years 

19 

years 

Pain. Regur- 
gitation of 
sour gastric 
contents. 
Periodicity 

Cures at 
home. 
Diet 

Grossly de- 
formed 
bulb -|- 
small 
niche 

18 days 

16 years 


the cases haemorrhages occurred, three of these being operated 
upon after major life-endangering haemorrhages. In one case, No. 
5, there was no haemorrhage but a five year history of severe pains. 
All cases had undergone cures at home or in hospital without any 
appreciable and lasting improvement. X-ray examination in each 
case revealed a grossly deformed bulb. On the roentgenograms 
three of the cases presented a small niche in the duodenum. Two 
of the cases with severe haemorrhages had never shown any niche 
xoentgenologically. 

Extensive resection of the stomach according to Billroth II was 
performed in all cases, with retrocolic gastroenterostomy to about 
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one half of the resection opening in the stomach. The jejunal loop 
■was made very short. No postoperative comphcations occurred. 
The patients were discharged from hospital 12 to 24 days after 
operation. 

Quite recently the author follow-up examined all these patients 
after intervals of 14, 7, 16, 11 and 13 years respectively. The 
following facts emerged; All five cases are employed full time, one 
as an army officer, one as a seaman, one as a clerk and two as 
unskilled laboiu’ers. All of them describe themselves as completely 
symptom-free and in very good health. Two say they experience 
nausea after milk, but other'wise all five eat any kind of food 
and take the same number of meals as normabpersons. Postcoenal 
symptoms are altogether absent. The impression gained is that 
these cases, in respect to food and meals, lead perfectly normal 
lives. There seems to have been complete adaptation to the changes 
brought about by the operation. And the roentgenograms from 
Cases 3 and 4, reproduced below, show that this is not due to any 
sort of compensatory development on the part of the persisting 
fragment of the stomach. 

All cases except No, 2 were recently submitted to roentgen 
control. A small residue of the stomach, about the size of an orange, 
may be observed. No pathologic changes of the gastric wall are 
perceptible. Passage through the stomach has not been found 
especially rapid; after two to three hours the stomach has been 
quite empty. 

In two of the cases (Nos. 3 and 4), the gastric juice secretion was 
examined by means of histamine tests according to Iheb. After 
the injection of 0.5 mg of histamine, continuous extraction of tbe 
gastric juice took place for one hour. Determinations were made 
after 20, 40 and 60 minutes. Case 3 showed a total absence of free 
hydrochloric acid and a total acidity value of 10. In Case 4 the 
HCl value was found to be 30 and the total acidity value 40. In the 
former case the desired effect has been achieved by resection, 
namely total achylia, constituting an effective guarantee against 
recurrences. The other case shows that the stomach, in spite o 
extensive resection, is capable of producing gastric juice ■with su 
normal values in respect to the degree of acidity. 

The series collocated here is of course too small to pro'vd e a 
basis for any definitive opinion, yet it shows that with the tec 
nique employed, e. extensive resection, excellent results may ® 
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expected even in very young and incompletely developed persons. 
Moreover, it lends support to the view that age as such does not 
warrant departures from those principles which apply for adults 
in the surgical treatment of ulcers. 

Summary. 

The author takes up the question of the surgical treatment of 
duodenal and gastric ulcers in young persons between the ages of 
15 and 20. After questioning the correctness of the prevailing con- 
servative attitude, he goes on to describe five of his own cases, 
aged 15, 16 (two), 17 and 19 respectively, on whom extensive re- 
sections according to Billroth II were performed. At follow-ups 
7 to 16 years after operation, excellent results were noted in all 
cases. The author considers that by employing extensive resection, 
fully satisfactory results may be expected even in very 3 mung and 
incompletely developed persons, and that age as such does not 
warrant departures from those principles which apply for adults 
in the surgical treatment of ulcers. 
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The rapid development of surgery during this century has 
brought with it a decrease in operative risks and a marked im- 
provement in the results. For a long time, however, the treatment 
of intestinal gangrene constituted an exception to this rule. In 
a survey published in 1945, Gatch and Montgomeby (4) were 
able to show that the mortality had remained as high as before 
the pre-antiseptic era. In 1900 Gibson (5) gave the following 
figures: in a series of 646 cases of intestinal obstruction the mortal- 
ity was 47 %, 74 % if resection was attempted. These figures do 
not differ from those given in the 1940’s by, among others, Hay 
(6) and Fulton (3). The danger is particularly great in infancy. 
In 1941 Ladd and Geoss (8) reported 75 % mortality in 43 cases 
of intestinal resection and Thoeek (11) 80 %. 

During the past decade the situation has apparently begun to 
change for the better. Presumably this is due to more rational 
treatment of shock and the toxic state and also to certain technical 
improvements. In connection with a report on three successful 
operations for gangrene of the small intestine in infants in very 
poor condition, we should like briefly to summarize the principles 
of treatment. 

The problem in these cases is to: 

1. reheve the intestinal obstruction; 

2. remove the gangrenous intestinal loop; 

3. combat the toxic state, the dehydration, and the shock, an 

4. restore the intestinal continuity. 
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Ad 1. The intestinal obstruction may be allayed by entero- 
stomy, entero-anastomosis, or relieving the intestine with a Miller- 
Abbott tube. The mechanical obstruction is often combined with 
so called paralytic ileus, in which event enterostomy or anasto- 
mosis may be complemented by such a tube. Our experience and 
that of others (9) indicates, however, that the intestine resumes 
its functions more rapidly in infants than in adults (4), for which 
reason a Miller-Abbott tube becomes unnecessary in these cases. 
This is fortunate, inasmuch as it is particularly difficult to pass a 
tube of this type in infants. 

Ad 2. Removal of the gangrenous intestinal loop. One may feel 
tempted to perform resection and primary anastomosis, which 
would simultaneously remove the gangrenous intestine, relieve 
the obstruction and restore the intestinal continuity. But to 
undertake so extensive an operation on an infant in poor condition 
is still dangerous (75 % mortality (8)). To avoid this risk one 
may resort to the old method of exteriorizing the gangrenous 
loop in the wound which lately has been recommended by Wangen- 
steen (13). This exteriorization may be combined with measures, 
the object of which is to make the operation more radical, namely; 

a. enterostomy with insertion of a drainage tube in the afferent 
loop (recommended by Ross and Jewett (9)); 

b. resection of the exteriorized loop (done by Ross and Jewett 
(9) twenty-four hours after exteriorization); 

c. the first stage of a Mikulicz resection, by sewing the afferent 
and efferent loops together within the abdominal cavity (recom- 
mended by Hindmaesh and associates (7)); 

d. entero-anastomosis before exteriorization (recommended by 
Wahben (12)). 

Ad 3. To combat the toxic state, the dehydration, and the 
shock one may utihze in addition the modern arsenal of anti- 
biotics, fluid, electrolytes, proteins or protein substitutes as needed. 

Here we shall merely append a statement by Hindmaesh and 
associates (7): “Large operations of this type on infants are most 
successful when the child undergoes pre- and postoperative treat- 
ment at the hands of a staff familiar with modern pediatric 
methods.” 

Ad 4. The restoration of the intestinal continuity depends on 
the preceding measures, and usually presents no technical prob- 
lems. This operation should be done early, as soon as one may 
expect the intestine above the obstruction to have returned to 
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normal following the ileus. Usually this occurs in a few days — 
at any rate in our cases we have found the intestine to be normal 
in less than a week. If one waits longer, the child loses through 
the intestinal secretion important substances which cannot be 
wholly replaced. In addition the skin in the vicinity becomes more 
and more irritated by the intestinal juices. 

Probably the main reason for the disrepute into which the old 
method of simple primary exteriorization of the gangrenous in- 
testinal loop has fallen, is that too long a time was permitted to 
elapse before restoration of the intestinal continuity. 

The principles of treatment which we have adopted are as 
follows: 

In the first operation, our only object has been to save the 
clrild’s life. All other measures likely to try the child’s strength 
have been postponed. We have attempted to institute natural 
nutrition as soon as possible (it is particularly difficult to balance 
the intravenous administration in infants). Finally we have closed 
the enterostomy as soon as possible. A treatment plan much 
like that at which we have arrived on the basis of these principles 
was published recently by Boss and Jewett (9). 

The treatment includes: 

1. pre- and postoperative treatment in accordance with the 
rules given above; 

2. exteriorization of the intestine with insertion of a drainage 
tube through the gangrenous wall up into the afferent loop; 

3. leaving the stomach tube in place, usually only one or two 
days; 

4. possible excision of the gangrenous intestine on one of the 
following days; 

5. at latest a week after the first operation resection of the ex- 
teriorized intestine followed by entero-anastomosis. This time is 
chosen as the child then has recovered sufficiently well to with- 
stand a new operation. If one waits longer, the losses via the 
intestinal fistula will give rise to difficulties. The operation is un- 
dertaken by means of a new’" incision beside the intestinal fistula. 

Case Reports. 

Case 1. (Kronprinsessan Lovisa’s Barnsjukhus, Surgical Depart 
ment, 518/46.) A one-month-old boy was admitted April 3, 1946. A 
in the right groin had been observed over a period of ^ 

child had cried violently and vomited frequently, with faecal voim i 
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on the day of admission. There had been no bowel movement since 
the day on which the illness began. Upon admission the child was very 
ill, with grey-cyanotic skin, poor skin turgor, depressed fontanel, and 
dry mucous membranes. The abdomen was very meteoric. In the right 
groin there was a strangulated hernia as large as a hen’s egg. The 
scrotum was swollen, with numerous petechiae. 

The patient was given a blood transfusion of 60 cc. of whole blood 
together with 100 cc. subcutaneously of equal parts Binger’s solution 
and 5 % of glucose. 

Operation was undertaken immediately (S — m). With the infant 
under local anesthesia, the intestine was exteriorized and enterostomy 
performed. The incision was made on the right side corresponding to 
the external hernial aperture. Immediately an incarcerated, bluish-red 
discoloured intestine was revealed. The hernial aperture was cut through. 
Cori'esponding to the hernial ring tlie intestine, a discoloured blackish- 
grey with definite gangrene, was only ^/o cm. in diameter. The gangren- 
ous intestine was exteriorized and the peritoneum was sewn around the 
afferent and efferent loops. A rubber tube was sewn into both the 
afferent and efferent loops. On the same afternoon the child began to 
receive nourishmfent in the form of increasing amounts of breast milk. 
In addition, for the next five days 100 cc. of equal parts Einger’s solu- 
tion and 5 % of glucose was administered subcutaneously. On the fourth 
day the boy received a second blood transfusion consisting of 75 cc. of 
whole blood, followed the day after by 70 cc. of blood serum. 

The child stood the operation well. The next day the shock was re- 
lieved, and gradually the circumference of the abdomen decreased. 
After only a day bowel movements were passed via the intestinal fistula. 
Two days after the operation there were several slight attacks of vomi- 
ting in connection with feeding. A week after the operation the cliild 
was considerably improved. 

Eesection of the lower part of the small intestine and ileocecostomy 
was then performed (S — m) under ether. An oblique incision was made 
in the right flank above Poupart’s ligament. The afferent and efferent 
loops were located and divided between ligatures and the stumps 
were invaginated. Thereafter resection was performed. The proximal 
stump became discoloured so the resection was continued 1 dm. Since 
the lower iliac loop rvas only one finger’s breadth long, a latero-lateral 
ileocecostomy was made. The resected intestinal loop was pushed out 
through the inguinal canal, after which the peritoneum was sutured 
from the inside. The abdominal wound was closed in layers. The inguinal 
canal was also closed with scattered sutures, but there a tube was in- 
serted in the soft parts. During the first half of the operation the pa- 
tient s general condition was satisfactory but later he ceased to breathe 
for a while and was in very poor condition. After administration of 
oxygen his colour improved but he did not regain consciousness and his 
pulse vas not palpable. He was given 70 cc. of serum and 30 cc. of Bin- 
ger s solution intravenously. His condition then improved so that the 
operation could be continued. In the course of it he received another 
60 cc. of serum. 
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Following the operation the patient was pale but cried lustily. His 
pulse was rapid but of good volume. Only a few hours later he was given 
breast milk, but after a day he began to vomit repeatedly. A duodenal 
tube was then inserted and all oral feeding suspended. Via a needle in 
a cubital vein he received every other hour 30 cc. of serum, 10 cc. of 
Ringer’s solution, and 10 cc. of 5 % of glucose. The hematocrit and 
serum protein values were followed daily. After only a day it was 
possible to resume the oral administration of breast milk without 
further vomiting. Normal boivel movements began two days after the 
operation. The subsequent postoperative course was uncomplicated. 
The infant’s weight remained stationary for two weeks but thereafter 
he began to gain normally. He Avas discharged well. 

Case 2. (Kronprinsessan Lovisa’s Barnsjukhus, Surgical Depart- 
ment, 460/47.) A five-week-old boy was admitted March 3, 1947. For 
four days a small lump in the right groin had been noticed. The patient 
had vmmited continuously, during the last two days a more and more 
evil-smelling greenish-broAvn fluid. He became worse and worse and 
during the last day he Avas too ill to cry. On the last two days he had a 
number of small, bloody, slimy motions. Upon admission he was very 
ill, being pale, cyanotic, cold, and dehydrated, with a small, weak pulse. 
He was afebrile. The abdomen AAms greatly distended and diffusely 
rigid. No intestinal sounds were heard. In the right groin there was a 
firm, very tender mass, the size of a large hazel nut. There was swelling 
in the right part of the scrotum and blood and slime in the rectum. 

The patient was immediately giAmn a blood transfusion with 50 cc. 
of whole blood, while 300 cc. of fluid, half Ringer’s solution and half 
5 % of glucose, were administered subcutaneously. Penicillin treat- 
ment was also instituted and he av'us giAmn a massiA^e dose of sulfa- 
diamine. 

Thereafter the operation was performed (E — s) — herniotomy -f 
enterostomy. A congenital hernia Avas found containing an incarcerated 
loop of the small intestine. The strangulated intestine was badly dis- 
coloured and shoAAmd a grey constriction, sev'eral millimeters Avide, 
corresponding to the hernial ring. No signs of vitality could be observed 
in the incarcerated loop, which Avas about 5 cm. long. The gangrenous 
loop was exteriorized in the A\mund and the peritoneum seivn around 
the afferent and efferent loops. A rubber tube was inserted in the 
afferent loop. 

The patient withstood the operation Avell. At its close a stomach tu le 
was inserted and left in place. ,, 

On the following day the patient’s condition was better. A sma 
quantity of green, granular fluid was running through the stomac 
tube. Brownish-black intestinal contents and much gas were 
via the enterostomy. The abdomen was somewhat less distended, n 
this and the following day the patient was giAmn a mixture of 6 /o o 
glucose and Ringer’s solution together with amino acids subcutaneous y, 
altogether 720 cc. per day. The stomach tube was removed after ne 
days and increasing quantities of breast milk were giAmn. 
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' On the fourth day following operation the abdomen was soft and of 
normal circumference. There were frequent breast milk stools. The 
child began to lose weight in spite of adequate nourishment. 

One week after the operation, on March 10, a second operation 
was performed (E— s, S— m) under ether. A muscle-splitting incision 
was made in the right iliac fossa. The afferent and efferent loops were 
located and it was found that the exteriorized intestinal loop was the 
terminal loop of ileum. After separation and invagination of the afferent 
and efferent loops nothing was left of the distal ileum. Since it looked as 
though the invaginated stump could prevent the appendix from empty- 
ing normally, the latter was removed. A latero-lateral ileocecostomy 
was made. The exteriorized ileal loop was loosened from the hernial 
aperture and excised. The peritoneum was closed from within. The 
muscle-splitting incision was closed in layers. The hernial incision was 
sutured around a drain. The patient stood the operation well. 

The postoperative course was free of complications with normal 
bowel movements directly after the operation. Hence small quantities 
of breast milk were administered orally on the evening of the same day 
and rapidly increased thereafter. It was possible to limit the intravenous 
administration of glucose and Ringer’s solution to 500 cc. during the 
day of the operation and the following day. The hematocrit and serum 
protein values were normal. 

Because of anemia with a hemoglobin of 54 %, a blood transfusion 
was given five days after the second operation. Six days later the child 
was discharged; the wounds had healed and his weight had shown a 
normal increase. 

Afterwards the patient was well and gained normally. A month after 
the last operation he again became ill, with signs of ileus. He was ad- 
mitted and operated on for ileus from adhesive bands. He withstood 
the operation well, but another ileus condition set in and the child died 
a few days later. 

Case 3. (Kronprinsessan Lo visa’s Barnsjukhus, Surgical Depart- 
ment, 836/48.) A one-month-old, normally developed boy was admitted 
April 15, 1948. Eor two days he had lain apathetic, pale, and sunken, 
crying weakly, Eor one day he had refused food and vomited a few 
times. The night before admission his arms and legs were cold. His 
bowel movements were normal even on the day of admission. Capillary 
bronchitis was suspected. Upon admission the child was very ill and 
badly dehydrated, with sunken, blue rimmed eyes, dry mucous mem- 
branes, and depressed fontanel. Peripherally he was cold and cyanotic, 
with moderate dyspnea. He vomited small quantitites of bile-coloured 
stomach contents. 

X-ray examination which was immediately undertaken revealed 
pronounced distension of the small intestine, A low obstruction of the 
small intestine was considered probable. The child’s abdomen was 
distended and rigid. He was placed in an oxygen tent and given stimu- 
lants. Elmds were administered subcutaneously together with sulfa 
and penicillin. The child’s condition was so poor that the prospects of 
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success were considered nil, but after intravenous administration of 
dextran be was operated upon anyway. 

The operation (E — s) included laparotomy and severance of fibrous 
adhesions + exteriorization of gangrenous intestine. A right rectus- 
splitting incision was made on a level with the umbilicus. A thin, fairly 
abundant, odourless, brownish exudate was found in the abdomen. 
All the parts of the small intestine were somewhat dilated. The colon 
was normal and the cecum high up in the right hypochondiium. There 
was no intussusception. About 40 cm. proximally to the ileocecal valve 
there was a Meckel’s diverticulum as long as a little finger and as thick 
as a lead pencil. Its apex was connected by a short narrow adhesion 
to the distal part of the small intestine mesenterium. In the ring thus 
formed about 75 cm. of the terminal ileum and the distal end of the 
diverticulum were incarcerated and for the most part gangrenous. 
The greater part of the intestinal gangrene was of the common venous 
stasis type with dark cyanotic infarcts; within about 1 dm. of the ileum 
just proximal to the diverticulum there was a greyish, anemic infarct. 
The entire infarcted area was exteriorized. The intestine was not opened. 
A blood transfusion was given during the operation, which the child 
withstood well. 

A stomach tube was left in place. The day after the operation the 
patient’s condition was improved, with better colour and hydration. 
His pulse was rapid but of good volume. The exteriorized intestine, 
which was distended with gas, was opened in several places. In the 
afternoon the patient became worse; his colour was poor and he became 
peripherally cold. After being stimulated with sympatol he improved 
somewhat. Shortly thereafter he passed gas and a loose, dark bowel 
movement mixed with blood. On the second day following operation 
he vomited a few times. 85 cc. of fluid drained through the stomach 
tube. The patient received 700 cc. of fluid by intravenous drip infusion, 
of which 50 cc. were blood, 125 cc. dextran, and the remainder a mixture 
of 5 % of glucose and Einger’s solution. On the third day after the 
operation he was noticeably better. Nevertheless the abdomen was 
somewhat more distended and nothing was passed from the exteriorized 
and opened intestine. To facilitate emptying of the intestine the ex- 
teriorized portion was cut away; it proved to be 45 cm. long, 15 cm. 
were gangrenous, while the rest had been restored. On the fourth day 
after the operation the secretion through the stomach tube diminished. 
Still practically nothing was coming from the enterostomy. In spn® 
of this the abdomen was soft and less distended. . 

The stomach tube was taken out and the infant was given breast mi 
orally, 10 cc. X 12. After only a few hours the enterostomy began o 
function. It is noteworthy that no bile or intestinal juices were passe 
until the child received oral nourishment. _ , 

During the next few days the patient showed rapid improvemen . 
Large quantities of fluid were drained via the enterostomy. An 
was made to replace this fluid by drip infusion of 5 % of glucose, Itmg 
er’s solution, plasma, and blood accompanied by careful checking 
the serum protein and hematocrit. A spike of fever on the sixth day w 
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probably due to tbrombopblebitis following tbe drip. After a week it 
was considered that tbe time bad come to restore tbe intestinal con- 
tinuity. 

Tbe operation was performed (E — s, S — m), on April 23 and included 
resection of tbe enterostomy, appendectomy, and ileocecostomy. A 
long muscle-splitting incision was made in tbe right flank. Tbe afferent 
and efferent loops to tbe enterostomy were divided. Tbe ends were 
doubly invaginated in tbe ileum and cecum and an appendectomy was 
performed simultaneously because of tbe danger of obstructed emptying 
after invagination of rbe terminal stump of tbe ileum. Tbe stumps leading 
to tbe enteorostomy were freed from tbe wound made by tbe preceding 
operation and removed. A latero-lateral anastosmosis was made be- 
tween tbe ileal loop and tbe cecum. Tbe abdominal wound was closed. 
Tbe operation was concluded with a blood transfusion. 

Tbe patient stood tbe operation very well and as early as tbe following 
day be began to take breast milk by moutb. He bad several loose bowel 
movements. Intravenous drip was kept up for three days to complement 
tbe supply of fluids. Tbe later course was without complications. 


Comment. 

Upon admission all three children were in a miserable condition, 
with the fully developed picture of intestinal obstruction, very 
toxic and badly shocked. They were regarded as such poor subjects 
for operation that it was doubtful whether the attempt would be 
worth while, as they might well die in the course of it. All were 
operated on in two stages as described above. They recovered 
remarkably quickly with regard both to general condition and the 
functioning of the digestive tract. The fact that the intestinal 
function was restored so soon after 3 — 4 days’ ileus condition illu- 
strates the aforementioned circumstance that the intestines of 
infants recover more rapidly than those of adults (4). 

Unfortunately the second child died a few months later of the 
results of an adhesive obstruction. This cannot be blamed on the 
method employed, however — the child had recovered completely 
from his intestinal gangrene and the subsequent adhesive obstruc- 
tion ileus might have arisen after any form of treatment. 

As has been said, Ross and Jewett (9) have described a method 
of treating intestinal gangrene in infants which bears a close 
resemblance to ours. They report a series of four cases without 
any deaths. Their procedure differs from ours in the following 
respects. They regularly resect the exteriorized intestine after 
twenty-four hours. In two of our cases no disadvantage resulted 



412 


PH. SANDBLOM AND TH. BHRENPKEIS. 


from leaving the intestine alone. Furthermore, they restore the 
intestinal continuity later through the original wound, while we 
preferred to enter via a new incision beside the intestinal fistula. 
We considered that this gave us a better view of the operation 
area, but we would not dare to say w^hich of the two methods is 
the better. Hindmaesh and associates (7) combined exterioriza- 
tion of the intestine with the first stage of a Mikuhcz resection 
which was completed later. They report two cases without deaths. 

It would appear from the total of nine cases reported by the 
authors mentioned and by us that the two-stage procedure de- 
scribed is better and safer than primary resection with entero-ana 
stomosis of intestinal gangrene in infants. 

An observation of special interest was made in one of our cases 
and in the two reported by Hindmarsh and associates (7). This 
was the incidence of shock in connection with the resumption 
of intestinal function. In our tliird case the patient improved in 
the beginning after the first operation in spite of increased ab- 
dominal distension. More than twenty-four horns later the first 
signs of severe shock set in. Shortly thereafter, a bowel movement 
and gas were passed via the intestinal fistula. In Hindmarsh’s 
two cases this type of course was even more marked. The first 
child had been operated on with exteriorization of the gangrenous 
intestine 21/2 days after becoming ill. The condition improved 
steadily for thirty hours after the operation, but the intestine 
failed to function. Two days after the operation a severe condition 
of shock, with high fever, set in, so that the patient became 
moribund. He now began to vomit, and 300 cc. of dark green fluid 
came up from the stomach. The intestine began to function and 
abundant stools were squirted out with every peristaltic wave. 
After a few hours the shock condition began to give way and the 
child steadily improved. In the second case the course was the 
same. Hindmarsh (7) finds it interesting that both children were 
worst off forty-eight hours after operation, with indications of 
intestinal obstruction which disappeared when the ileostomy 
began to function. 

One of us (10) has previolusly described and given examples of 
a type of shock which arises when a formerly “paralytic” intestine 
begins to function. The reason for this is probably a sudden re- 
sorption of the toxins which form and are retained in the distende 
intestine. Incidence of a condition of shock of this type has pre- 
viously been described in connection with the sudden relief of a 
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meclianical obstruction (Aird (1), Elman (2)). It is probable that 
tbe courses of both of Hindmarsb’s cases and our third case con- 
stitute further examples of such secondary type of shock. 

Summary. 

Three successfully operated cases of intestinal gangrene in in- 
fants in poor condition are described. The treatment consisted of 
a two-stage procedure: first the gangrenous intestine was exterio- 
rized for enterostomy and a week later resection and anastomosis 
was performed. The treatment included modern anti-shock ther- 
apy. With this plan of treatment similarly good results have 
recently been obtained elsewhere, and therefore it is probably 
to be preferred to primary resection with anastomosis, which in 
children is associated with high mortality. Fm’ther examples are 
given of a type of shock which arises when a previously “paralytic” 
intestine again begins to function. 
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From the Surgical Department of the University Hospital, Lund. 
(Chief: Prof. J. P. Strombeck.) 


The Surgical Treatment of Ulcerative Colitis. 

By 

J. P. STROMBECK. 


In all discussions relevant to surgical treatment and its pos- 
sibilities in ulcerative colitis the characteristics of the patho- 
logico-anatomical changes of the disease in question must primari- 
ly be taken into consideration. 

1. The destruction of the mucosa of the colon by the ulcera- 
tions is in cases with an extensive involvement quite irreparable. 
The bridges of mucosa between the defects may prohferate 
and give rise to a sometimes extremely pronounced pseudo- 
polyposis, and if the patient survives long enough the danger of 
malignant degeneration seems to be greater than previously 
realized. 

2. The inflammatory changes in the colon wall often are deep 
with cellular infiltration, formation of granulation tissue and 
shrinkage of the submucosa, muscularis and the subserosa. 
Shortening, narrowing and straightening of the bowel with a 
trend towards stenosis result. 

3. There commonly arise favorable conditions for a virident 
and multifarious secondary infection, which may spread towards 
the serosa of the bowel. 

4. The predilection towards inflammatory complications adja- 
cent to the intestinal tube with perianal and intraabdominal ab- 
scesses and peritonitis is life-threatening in the hyperacute as 
well as in many of the more advanced cases. 

5. There are present large risks for focal infection originating 
from the infected intestine. Especial consideration should e 
taken to pyodermias with a trend towards progressing necroses 
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of the skin, paronychias and symptoms from the joints, these 
later perhaps frequently allergic but also of a pyemic bone- 
destructive nature. 

In approximately 90 % of the cases with ulcerative colitis the 
process debuts in the rectosigmoid and progresses in the proximal 
direction, only infrequently involving the lower ileum to any 
considerable extent. Only approximately 10 % of the cases show 
the from a surgical viewpoint favorable localization of principally 
to the right colon. 

With regard to the course of the ulcerative cobtis there should 
in the surgical evaluation be distinguished between the two 
principal types. 

1. The acute, fulminating form, often as severe as an acute 
abdominal case and with the poorest possible prognosis. 

2. The chronic, remittent type in which periods of recidi- 
vation may occur for years, with intervals of comparative free- 
dom from symptoms. 

To these may be added a third form with milder symptoms 
and a marked trend towards recovery. The borderline between 
this latter and the common colitis is vague. This circumstance 
explains the difficulty in comparing the various statistics. 

In severe cases the ulcerative colitis is highly influential on 
the fluid, electrolyte and protein balance. Measures directed 
towards the utmost possible restoration of normal conditions 
in this respect are urgently called for in the more severe cases 
and are here not infrequently decisive for the outcome. The 
recognition of the vast importance of the fluid, electrolyte and 
protein balance has entirely pervaded our surgical dealings 
in e. g. post-operative cases, but it must be conceded that our 
service in the case of colitis has not been rational to the same 
extent. It has during recent years still occurred that patients 
with grave ulcerative colitis not until the last days of life have 
received blood transfusion or parenteral saline solution, after 
during several weeks having been treated with other medical 
remedies. 

We must clearly realize, since the etiology of the disease is 
unlcnown, that there as yet does not exist any causal therapy 
in ulcerative colitis. The chemotherapeutics and antibiotics which 
during the last decade ever increasingly came into play 
in the conservative treatment of the disease are thus, although 
important, merely to be interpreted as adjuvants, their effect 
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being directed towards the secondary infections always present. 
Sulfa-Gr, sulfadigesin, sulftalyl and salazopyrin may all be consid- 
ered efficacious in combatting the intestinal flora. Penicillin 
and streptomycin have perhaps been found less effective. They 
can not be dispended with, however, in fulminating cases or in 
connection with the surgical interventions necessary in the 
treatment of the disease. 

Professor Svartz has recently presented a series of 290 cases 
treated during the period 1938 — 1947. The majority were of the 
chronic remittent type and merely 4 cases were acute. Death 
had occurred in 5 cases. Only 4 cases had been surgically treated. 
To this are added 9 cases of carcinoma, thus a ratio of carcinoma 
of the colon which vdth its about 3 % is in contrast with that of 
the average jjopulation, reported as 0.02 %. Out of 124 cases 
treated only with salazopyrin 90 % were after 2 years improved 
or entirely free from discomfort. There were 5 deaths from inter- 
current diseases. 

Our material in Lund is comparatively small but surgical treat- 
ment has been carried out in a relatively large extent, and with 
successful outcome in a fair number of cases. One must, how- 
ever pose the question whether the operative mortality might not 
have been lower, if surgery had been carried out earlier, and 
whether possibly those cases that rapidly went downhill without 
surgical therapy might have been saved by earlier surgery. 

It seems to me that the time has come to take under considera- 
tion whether the surgical treatment of ulcerative colitis in Sweden 
has kept pace with the developments and advances of, for ex- 
ample, the United States. From this point of view our Lunda 
series possibly may afford some guidance. 

The surgical treatment of ulcerative colitis is considered to 
have been introduced by Follet in Lille, 1885. He employed 
the cecal fistula in order to divert the fecal current from the 
diseased colon, giving the latter a chance to heal. In order to 
facilitate colonic irrigation the appendicostomies came pretty 
much into evidence, on the suggestion of Weie in 1902. It soon 
was discovered, however, that the effect was rather questionable 
and broad cecostomies were instead carried out, preferably wi 
exteriorization of the entire ileocecal flexure, with the object o 
entirely excluding the diseased colon. 

It soon was shown, however, that an effective diversion was 
possible only through ileostomy which is reported to have een 
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performed for tlie first time in this affection by Broavn in 1913. 
In the recent American literature ileostomy is the only procedure 
recommended in the most common type of ulcerative colitis. 

As ileostomy is employed either the double-barrelled or the single- 
barrelled variant. The former, which is technically easier to carry 
out, does not exclude the colon quite as effectively but is con- 
sidered to have the advantage of permitting irrigation of the 
colon. 

Complications of ileostomy are mainly peritonitis in association 
with the intervention. There is a danger of this especially in the 
fulminating types in which all paljiation of the abdomen is con- 
demned so as not to spread the intestinal bacteria immediately 
under the serosa to the abdominal cavity. Penicillin and strepto- 
mycin locally in the abdominal cavity are surely of great value. 

Further complications in ileostomy are: 

1. Further disturbances of the fluid and salt balances, esiiecially 
due to the losses at the small bowel evacuations, when the re- 
sorption from colon is entirely lost. A particularly abundant ad- 
ministration of salt per os and saline parenterally must there- 
fore be attended to in ileostomy cases, 

2. Soiling and irritation of the skin with a tendency towards 
eczema is the most important and mentally and socially the most 
troublesome complication for the patient. Owing to this the 
physician and the patient both have difficulty in making the 
decision of ileostomy. The best method hitherto of protecting the 
skin is the American Eutzen bag, a rubber container which is 
fastened to the skin directly with a specific glue and which may 
be changed twice daily. The method of Dragstedt, of bringing 
out the bowel 5 to 10 cm extra-abdominally and making a 
Thiersch graft on the serosa was, when initially introduced at the 
Mayo Clinic in 1947, termed by Bargen as the greatest individual 
advance in the surgical treatment of these patients. The method, 
however, is said to be abandoned now. Kaolin powder, and oint- 
ments of various kinds are recommended for the protection of the 
skin and by the diligent changing of dressings and the intelli- 
gent cooperation of the patient much can be done to mitigate the 
inconvenience of the frequent loose evacuations. 

3. The formation of abscesses and fistulas around the ileos- 
tomy, This complication arises especially if a diseased ileum 
has been divided. In order to prevent this it is recommended 


I 
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not to place any sutures through the bowel in fixation to the 
abdominal wall. Prolapse of the intestinal mucosa or of ileum 
and herniations result if the abdominal aperture is made too 
wide and edema with intestinal obstruction results if it is made 
too narrow. 

4. Obstruction secondary to ileostomy has been reported in a 
rather high frequency due either to Idnlfing or to volvulus. 

In view of forestalling these two last groups of complications 
the methodics for the ileostomy have been elaborated and have 
by a number of surgeons been brought to such perfection that 
it is considered necessary to carry out the intervention on an 
average of 2i/o hours (Dennis). 

The double-barrelled ileostomy which does not completely 
divert the fecal current should only be used in acute cases where 
the patient is in impending danger and the procedure must be 
the shortest possible. 

A general complication to the surgical interventions in cohtis, 
in addition to the inflammatory sequelae, is also the pronounced 
tendency towards ihrombo-emholi which distinguishes these pa- 
tients. 

Most of the American authors consider that the ileostomy 
which satisfactorily diverts the fecal strpam is the most important 
procedure in the surgical treatment of ulcerative colitis, whether 
it be the sole intervention or whether it later is followed by 
colectomy. Owing to the development of the operative technique 
and methods for post-operative treatment, and the creation of 
adequate dressings, it is no longer considered to involve too 
great a discomfort for the patient. It is, however, stressed, inter 
alia by Fergus on, that ileostomy still is resisted by the majority 
of the patients and by many of their non-surgeon physicians. He 
points out, however, that the alternative to ileostomy in grave 
cases is still worse, and that the intervention no longer should 
be considered as a desperate measure. 

The wider the indications, the smaller becomes the primary 
mortality, and the more often will it be possible eventually to 
close the ileostomy later. 

The indications for ileostomy may be divided into the urgent 
and the more relative cases. To the former group belong those 
with an immediate danger of perforations from the colon, ex 
tensive perianal abscesses and massive hemorrhages from 6 
colon. To the more relative cases belong those with diffuse po 
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yposis carrying a risk of malignity, pronounced stricture forma- 
tion in colon, especially troublesome perirectal abscesses and 
altogether taken cases of ulcerative colitis that do not improve on 
medical treatment. Among the more conservative American 
surgeons, as, e. g. at the Mayo Clinic, surgery has been carried 
out only in 5 % of the cases of ulcerative colitis, while others, 
as for instance at the Lahey Clinic, operate in 26 % of the cases 
(Cattell). Corbett has operated upon 15 % of his cases. 

The mortality in ileostomy is reported as being extremely 
high in the fulminating cases. Lahey points out that when all 
are in agreement that ileostomy should be undertaken, the mor- 
tality rate is high. In his clinic the mortality rate has during 
recent years fallen from 26 % to at present 2 %. It was in the 
80 first cases that the ileostomy carried a mortality of 26 %. 
Two-thirds of the deaths occurred in the acute surgical cases 
but the opinion is that the mortality rate will become much lower 
here also if the intervention is carried out within 2 to 3 days in 
the fulminating cases and with the support of antibiotics and 
blood transfusions. 

A pre-requisite condition for surgery is that the patient be 
in the best possible state with regard to the fluid, protein and 
salt balance. If the disease already has progressed so far that 
there is no possibility of making these pre-operative preparations 
the patient will also be deprived of the therapeutic boon of the 
ileostomy and the surgeon is placed in an emergency situation. 
Ferguson considers that it is not fair to the surgeon to present 
him with a desperately ill and moribund patient and expect to 
perform miracles in resuscitation. 

The closure of an ileostomy usually is designated a gamble. 
Lahey demands rigid requirements in such a procedure. The 
patient should be entirely free from symptoms over a consider- 
able period of time. The haustration should have reappeared in 
the roentgenogram, sigmoidoscopy should not demonstrate 
changes of the mucous membrane, and the patient and his family 
should be made to fully realize that the restitution of continuity 
may activate the colitis and eventually necessitate a new and this 
time permanent ileostomy. 

The majority of American authors also consider that a sec- 
ondary anastomosis between ileum and the sigmoid with or 
without resection of colon is a remote and improbable possibility 
on the occasion of establishment of the ileostomy. 
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In the more uncommon form of the disease (type 2 according 

to Baboen) with an essentially uninvolved left-colon ileosigmoid- 

ostomy has been recommended as the method of choice. In this 
case a secondary subtotal colectomy is carried out. 

Devine has also in the common type of ulcerative colitis, 
originating from the left colon, recommended a correspondent 
procedure. In the first stage ileum is divided 15 cm above the 
ileocecal flexure. The distal end is sewed into a separate incision 
in the right iliac fossa while the proximal end is implanted into 
the lower end of the midline incision together with the sigmoid, 
which has been divided as far distally as possible so that the 
peripheral stump ma}’’ be brought forward at the level of the 
sj'^mphysis. The tivo ends are stitched together and the proximal 
end of sigmoid is brought forward to the upper portion of the 
midline incision. Later the spur between ileum and the sigmoid 
is crushed and subsequently the ileosigmoid opening may he 
closed and the colon extirpated still later. Devine considers that 
the rectal changes may be reversible when the essentially more 
widespread changes higher up in colon are .removed. He has 
succeeded with this method in 5 out of 7 cases (1948). 

The total or subtotal colectomy is considered the logical procedure 
in cases of ulcerative colitis that do not recover following ileos- 
tomy. Eeactivation of a change that remains latent for years 
in such an isolated colon may occur. The colectomy is still more 
urgent in cases with a persistent hemorrhage, cases with polyposis 
and risk of malignant degeneration and cases with focal infec- 
tions of the isolated colon, such as changes of the skin, symptoms 
from the joints and so forth. 

Extirpation of the lower sigmoid and rectum may generally 
be avoided but have, however, been performed in a fairly large 
extent. 

It is pointed out by most authors that following colectomy 
the bowel contents evacuated through the ileostomy will be con- 
siderably more solid and less troublesome for the skin and for 
the patient. We have been able to verify this in all of our cases. 
Ileum probably takes over some of the resorptive function o 
the colon. 

The mortality figures from colectomy are based on as yet 
relatively small series. Dixon in 1936 reported 10 cases wit 
6 deaths after total colectomy, while Kahn in 1942 reporte 
5 deaths out of 51 such cases. 
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Fig. 6. Case L. J. Specimen showing obstructing carcinoma superimposed 
chronic ulcerative colitis of 17 years duration. 
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Among our patients at tlie Lund University Hospital ulcerative 
colitis seems to have become more common during the last de- 
cade. It is difficult to obtain an exact substantiation for this 
rather subjective opinion, as the diagnostic definition of the 
condition may be rather arbitrary. In order to obtain a concept 
of the present situation relevant to the frequency and prognosis 
of the disease, we have studied and re-examined those cases 
that during the 8-year period from 1940 to 1947 were treated at 
the medical and surgical clinics with the diagnosis of ulcerative 
colitis (colitis gravis). There is a total of 54 cases with an average 
age of 36 years. The majority were treated several times, many 
already prior to 1940 and some few also under 1948. 

Surgery was carried out on 17 of the patients, ileostomy in 6 
cases, cecostomy in 1 case and ileostomy -f- subsequent colon 
resection in 5 cases. Incisions for abscesses were the only inter- 
vention carried out in 4 cases and laparotomy for peritonitis in 

1 case. 

During the period 1940 — 1947 13 of the 54 patients died during 
hospitalization. Among these, 8 patients had been subjected to 
surgery, 

A follow-up for the 41 sur^dving patients was made at the end 
of 1948. It was hereby found that 2 had died from their disease, 

2 are totally invalidated with constant discomfort, 21 are ca- 
pable of working to some extent but still have more or less fre- 
quent episodes of diarrhea. Four patients are under multiple- 
stage surgical treatment. Four patients could not be traced. 
Complete freedom from symptoms is reported by 11 patients. 
Among these latter 9 patients have had medical treatment only, 
the 2 remaining also having received surgical therapy (one of 
these an ileostomy which it was feasible to close). 

The period of observation of the cases is varjdng. In the oldest 
cases the affection debuted already 20 years ago, while the most 
recent cases have only had their disease one or two years. With 
a prolonged period of observation the late results will naturally 
change, but surely not in a more favorable direction. If the total 
mortality of the 54 cases is calculated it comprises 28 %. The 
cases that are entirely free from discomfort comprise only 20 % 
of the basic material, 

A comparison between the results of conservative and of med- 
ical treatment are rendered difficult by the fact that we do not 
have to deal with the same type of cases in the two groups. It is 
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obviously tbe especially severe cases that come to surgical ther- 
apy. In tbe present small series tbe mortality is nearly 50 % 
in tbe surgical cases, thus more than three times greater than 
tbat of tbe conservatively treated cases. With a few illuminating 
examples, however, I would like to estabbsb tbat the essential 
cause of tbe unsatisfactory surgical results is tbat surgery was 
undertaken too late. 

Ex. 1. A 28-year-old woman died after 1 year of disease, with a 
rather long remission in tbe beginning; during the terminal period of 
symptoms, lasting 2 months, she had a high temperature throughout 
and had at admission to the medical clinic free abdominal gas, where- 
fore laparotomy with drainage of an abscess, carried out the day 
prior to death, was hopeless. 

Ex. 2. A 37-year-old woman with symptoms of at least 3 months 
standing had gradually gone downhill during 2 months of treatment 
at the medical clinic and was referred to surgery, as free abdominal 
gas was observed by fluoroscopy. Ileostomy was pointless, as perfora- 
tion already had occurred and the patient died after 48 hours. 

Ex. 3. A 58-year-old woman had a history of 3 years standing with 
remissions and 3 periods of hospitalization prior to the terminal one; 
this lasted 5 weeks, 4 of wMcb were spent at the medical clinic with a 
constant deterioration, the last week being spent at the surgical clinic, 
where she died 2 days after a double-barrelled ileostomy. Autopsy 
revealed a general toxic involvement of the organs. 

Ex. 4. A 19-year-old youth with a history of 7 years standing and 
6 hospitahzations, 2 of which at the surgical clinic, had during his 
terminal episode, lasting 1 year, become increasingly anemic (Hb 33 %), 
and was operated upon with double-barrelled ileostomy 1 week prior to 
death, after having been treated medically without improvement for 
6 weeks. 

In all of these severe, lethal cases tbe ileostomy, if performed at 
least 1 month earber, would with some probability have afforded 
an increased possibibty of saving the patient. 

A similar assumption may be made in the case of at least some 
of tbe patients tbat died during conservative treatment. One 
example only is quoted: 

Ex. 6. A 13-year-old boy at necropsy revealed deep ulcerations 
in the descending colon with a fibrin coating of its serosa. He ha a 
history of 1^2 years standing with 3 free intervals, the last recidiva 
tion occurring about 1 month prior to death. He was on this last oc 
casion hospitahzed lO days only, but a surgical intervention mig 
have had prospects of success, if the treatment had been planne a 
a routine acute abdominal case. 

In those 4 cases in which death occurred following ileostomy 
this bad in 1 case only been carried out fairly early (after h- 
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months of illness and 3 years after the initial onset of disease). 
The terminal cause in this 68-year-old male patient was probably 
a cardiac infarction. In the remaining 3 cases it can now after- 
wards be recognised that the ileostomy was carried out too late 
(cf. Ex. 2—4). 

Besides the ileostomies that had a lethal course, 2 were carried 
out with a favorable result. There were in these cases recidivating 
symptoms with a course over several j^-ears (2 — 5 years). In one 
of these cases, that of a 34-year-old man, in whom ileostomy was 
carried out after an anamnesis of 2 years standing, this was 
closed 14 months later. He is still free from symptoms and in 
full working capacity now 20 months later, although the roent- 
genological changes have not disappeared. This happy develop- 
ment, however, must be considered exceptional, and there is no 
certainty that a recidivation will not occur. 

In 1940, furthermore, ileostomy was carried out on a 30- 
year-old man, who for 5 j'-ears had had recidivating symjitoms. 
Metastatic skin necroses aiipeared 7 months later but healed 
gradually. His condition has subsequently shown fairly moderate 
chronic recidivations, which, however, have not kept him from 
working full time as a shoemaker all of these 7 years despite an 
ileostomy. 

Partial colectomy in stages with ileostomy as the initial pro- 
cedure has now been performed by us in 5 cases. The indications 
have been: chronic recidivating symptoms with general deteriora- 
tion, eventually skin or joint metastases, pseudopolyposis and 
in one case malignant degeneration. 

The first case, operated upon in June 1946, had a lethal course. 
Death ensued 1 week after the left-sided colectomy, a volvulus of the 
small intestine being the terminal complication. 

In this case the ileostomy was carried out fairly early after an anam- 
nesis of 6 months. It could not, however, prevent the occurrence of, 
firstly osteoarthritis in the sacro-iliac joint 6 months later, and secondly, 
recidivating knee-joint involvement after another 2 months. Two- 
and-a-half years after the ileostomy a left-sided colectomy was 
carried out with reduction of the rectal stump and exteriorization of 
the transverse colon with removal of the portion of the bowel that was 
most involved. 

This case shows that the ileostomy was not sufficient to carry 
the colonic process to such a stage of healing that focal processes 
could be avoided. Colectomy at an earlier stage would perhaps 
have had a better result. A division of the resection into stages. 
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beginning from the right would possibly also have been more 
satisfactory. This case also shows the quite specific risk of ileus 
complications during the post-operative course, which also is 
shown by several other cases in the present series. 

The remaining colectomy jDatients, ranging from 22 to 31 
years of age, and all operated upon b}'' the author in 1947 — 1949, 
have survived and have shown remarkably slight post-operative 
reactions, as appears, inter alia, by their temperature curves 


39° 



Fig. 1. Postoperative teinperattire in 4 cases of colectomy 
for chronic nlcerative colitis. 


(fig. 1). One patient (B. 0.) was already out of bed the day fol- 
lowing the colectomy. In these cases cecum, the ascending and 
transverse and the descending colon and a large portion of the 
sigmoid were extirpated in one stage, the lower sigmoid and 
rectum not being removed. 

There was present a pronounced and widesj^read pseudopolyposis 
in one of these cases (B. 0.) (fig. 2 — 3). Two months later an end-to- 
side anastomosis between ileum and the sigmoid was carried out, after 
which the sigmoidostomy subsequently was closed. The post-operative 
course was complicated by ileus with a volvulus of the lower ileum 
above the anastomosis. A new ileostomy was unavoidable, but a subse- 
quent ileo'sigmoidostomy has restored the natural passage with 6 to 
8 bowel motions daily without mucous or blood. X-ray shows a satis- 
factory dilatation of the remaining sigmoid (fig. 4) and the rectal 
mucosa appears normal at rectoscopy. 

A less pronounced pseudopolyposis was found in a second case 
(T. 0.) in which colectomy was performed after symptoms of 6 years 
standing, and 1 year following ileostomy. Kectoscopic changes are 
still present, wherefore the possibility of restoring continuity is doub - 
ful. A number of accidents of ileus, in one instance giving rise to lapar- 
otomy with debridement, disturbed the course in this case also. _ 

In a third case (A. P.), the effect of the ileostomy was very striking. 
After recidivating symptoms of 3 years standing the 23-year-ola man 
was in a grave period with multiple necrotic skin abscesses, 
nychias, and arthritic symptoms, marked weight loss and anemia. _ e 
pre-operative treatment with penicillin and streptomycin, transiusion 
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and so forth, ileostomy according to Dragstedt was carried out. 
A rapid improA’^einent set in and 9 months later extirpation of the major 
portion of colon from cecum to the lower portion of the sigmoid was 
done. He still has his ileostomy but an ileo-sigmoidostomy is con- 
templated. 

In the fonrth and last case (L. J.) the 31-year-old man had had 
severe periodic cohtis symptoms since the age of 15. A moderately 
severe diabetes debuted at approximately the same time as the colitis. 
At a routine X-ray-check-up in November 1948 an obstructing cancer 
of the left portion of the transverse colon was established (fig. 5). 
No colon cancer symptoms could be differentiated from the old colitis 
symptoms. Deo. 7, 1948 ileostomy was estabhshed and colectomy was 
done already Jan. 21, 1949 (fig. 6). The post-operative course was 
remarkably uncomplicated. In this case the prospects of anastomosing 
ileum to the sigmoid stump should be favorable, as the ulcerations 
of the bowel are macroscopicaUy healed and microscopy of the site 
of the inferior division showed slight inflammatory changes only. The 
prognosis as regards the cancer is more doubtfnl, due to the fact that 
lymphatic node metastases were present. 

As regards the operative technique incision in the right iliac 
fossa has been employed in establishing the ileostomy. Care 
should be taken to divide the meso-ileum sufficiently far down 
to facilitate an easy exterioration of the proximal end. With 
observation of adequate nutrition it should protrude a few centi- 
meters from the surface of the anterior abdominal wall, and be 
fixed by sutures between the mesentery and the parietal peri- 
toneum, not in the bowel wall. It is of importance to avoid kinicing. 
A large caliber catheter may be inlaid during the first days, in 
order to protect the skin. We have observed beneficial effects 
from the ointment of Ladd and Gross, which is applied in a thick 
layer. The distal stump has been deposited in the abdomen without 
ill effects. Penicillin 2 — 500,000 I. U. -(- 1 g streptomycin has 
been injected into the abdominal cavity before closure of the 
last suture. 

As regards colectomy, this has in 3 surviving cases been done 
9 to 13 months after the ileostomy and in the cancer case already 
after 51 days. A left-sided paramedian incision reaching above 
as well as below the umbilicus has been made (cf. fig. 7). The 
extension upwards is dependent on how high the splenic flex- 
ure reaches. At this point the delivery of colon is most difficult. 
Commonly the distal ileum stump has first been located. (Even- 
tual division has been done distal to the ileostomy in cases where 
this latter has been double-barrelled (T. 0.).) The ileocecal flex- 
ure has been delivered and the mesentery divided between clamps. 
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after whioli delivery has been continued to the left. This has 
been done rather proximal to the colon wall and the omentum 
has been permitted to remain, excepting in the cancer case in 
which the procedure was made as radical as possible. After de- 
livery of the descending colon and the upper portion of the sig- 
moid the bed has been peritonealized correspondent to the ascen- 



Fig. 7. Case L. J. five weeks after colectomy. 


ding and the descending colon. Omentum has been pulled dovra 
over the small intestines, as this may have some importance m 
preventing a postoperative ileus, and the sigmoid has been ex- 
teriorized in the lower angle of the incision (fig. 7). After appli- 
cation of a bowel clamp immediately outside the anterior abdominal 
wall and closure of this, the bowel has been divided distal to the 
clamp which is permitted to remain for 1 week. No sutures have 
been made between bowel and peritoneum. Penicillin and strepto- 
mycin as in the ileostomy. 

In restoring the continuity between ileum and the sigmoid a 
side-to-side anastomosis seems to be preferable, as torsion hereby 
more easily is avoided than in end-to-side anastomosis, espe 
cially if the intestinal tubes are fixated parallel for some distance 
outside the anastomosis also. 
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Sumiiiarj'. 

Experiences gained from 54 cases of ulcerative colitis, 17 
of wliicli were treated surgically, on tlie background of tbe latest 
surgical literature on ulcerative colitis, justify the following 
conclusions: 

1. While stressing that ulcerative colitis in the majority of 
cases should be treated medically, the desirability is pointed 
out of placing the more acute forms of the disease in the same 
category as acute abdominal conditions with the earliest possible 
admission to surgical service. 

2. The restoration of normal fluid, salt and protein balance 
is most urgent in these acute stages of disease. 

3. In severe acute cases and in certain of the more severe 
chronic cases ileostomy is a vitally indicated intervention, which 
deserves a more widespread and earlier establishment than 
hitherto in this country. 

4. Ileostomy is on correct indications and technique and with 
an improved after-treatment not as socially invalidating as might 
be believed, and in any event less so than the disease itself. 

5. Subtotal colectomy may, it is true, be considered a de- 
structive intervention but is as yet the only therapeutic measure 
which has been found sufficiently effective in the advanced cases 
and which in addition does not carry an unduly high mortality. 
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From the Clinic of Surgery of the Universily of Aarhus, Denmark. 
(Chief: Professor Aage Nielsen.) 


Radical Operations for Cancer of the Rectum. 

By 

AAGE NIELSEN f. 


During the term of office of the present chief surgeon (since 
1st July 1937) 408 patients with cancer of the rectum have been 
admitted to this clinic up to the 31 December 1948. During the 
first years of this period we received these patients exclusively 
from the municipality of Aarhus; on an average, we had 8 radical 
operations annually, 47 in all. From 1st January 1943 the hospital 
has had an agreement with the Danish “National Society for the 
Relief of Cancer”, and from its Radium Centre we have since 
received rectal cancer cases from all parts of Jutland. Since 1st 
January 1943 our radical operations have averaged 26 annually; 
during the last few years we have had approximately 35 annually. 
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stomy 

alone 

Perineal 

amputa- 

tion 
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inoperi- 
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putation 
in 2 
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inoperi- 
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in 1 
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• 28 

26 

97 

39 

8 

0 

101 

1943—31. 12. 48.. 

43 

99 

59 

9 

307 

Total 

71 

123 

138 

07 

9 

408 


Thus a total of 214 radical operations; local excisions with or 
without posterior rectotomy are not included. 
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Prognosis: It goes witiiout saying tliat the prospects of success 
in the individual case are inversely related to the duration of the 
cancer. But when the surgeon receives patients for treatment and 
is to evaluate the possibility of radical operation and lasting 
curability, neither the duration of the symptoms, nor the size of 
the tumor is of any great prognostic value. 

The duration of syin'pioms before the ad7nission was almost the 
same whether the patients were deemed capable of enduring radi- 
cal operation or not. 


Duration of 
symptoms before 
admission 

0 — 3 months 

3 — 6 months 

C — 12 months 

over 12 
months 

Extirpable 

39 pts. 

(50 %) 

37 pts. 

(45 %) 

73 pts. 

(56 %) 

50 pts. 

(42 %) 

Inextirpablo 

39 pts. 

(60 %) 

46 pts. 

(55 %) 

67 pts. 

(44 %) 

68 pts. 

(58 %) 


The percentage of radical operations was thus strildngly uni- 
form in all groups and did not depend on the length of time during 
which the patients had noticed symptoms; in all cases it was 
approximately 50 %. If the patients are divided into two groups 
according to whether the duration of symptoms was less than six 
months (167 patients) or more than six months (251 patients), 
it will be seen that 47.3 % of the former group and 49.7 % of the 
latter were subjected to radical operation, i. e. the operability 
rate was a little larger for patients with lo7ig-standmg symptoms. 

Oil an average, the progtiosis following surgical 'procedures is not 
better for patients operated upon shortly after the onset of syinp- 
tonis. On the contrary, our survey of the results shows that the 
patients who survived for more than 5 years without evidence of 
recurrence had, on an average, approximately a 10 months’ 
duration of symptoms prior to operation, whilst those who died 
before the lapse of 5 years had noticed symptoms only for 6 months. 

This must be taken to mean that the less malignant, slowly 
growing rectal carcinomas with late onset of metastases will 
generally for a long time, occasionally for a very long time, give 
relatively few and only slightly discomforting symptoms. In 
practice it means that the duration of sy^nptoms per se does 7 iot 
give a7iy useful i7ifor7natio7t 7ieither as to whether radical operative 
procedures are applicable, nor of the prospects of lasting cure. 

28 — i90993. Acta chir. Scandinav. YoL XCVIII. 
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The macroscopic area of the tumor on the intestinal mucosa 
measured on the specimens removed did not either give any 
useful clue to the chances of permanent cure of the patient. If 
the specimens are divided into two groups: those originating from 
patients who survived the operation for more than 5 years without 
recurrence, and those who died within 5 years, it is found that 
macroscopically the tumor infiltrated an average of 27.7 and 
27 square centimetres respectively, i. e. practically the same 
area. 

Thus in the evaluation of success it is impossible to attach 
importance to these two conditions, which might clinically be 
expected to afford a certain guidance. 

Volume of tumor: It is difficult, if not impossible to deter- 
mine any figure representing the volume of the tumor. But it 
is a common experience that rectal cancer may have a very con- 
siderable volume locally and may, in addition, infiltrate the adja- 
cent organs (the vagina, uterus, intestines, prostata, ureter, 
bladder, and the surrounding peritoneum) and yet have few or 
no metastases and give comparatively good chances of lasting 
cure. It is not so that the presence of a very voluminous tumor, 
ehcited by exploration, and having been accompanied by symp- 
toms for years, necessarily means that the prognosis is very poor, 
and at any rate, it must not induce the physician to give up 
without further consideration. Even though the local finding 
looks rather hopeless, and the operation may involve great tech- 
nical difficulties and a higher rate of operative mortality, it is 
nevertheless possible to secure permanent cure for some of these 
patients. Not infrequently, long duration of symptoms and a 
voluminous tumor may indicate a relatively slight degree of 
malignancy with few or no metastases. 

The examination of the form and surface of the tumor provides 
a better help in the prognosis. Cancers with a “cauhf lower-like 
surface, voluminous cancers with slight tendency to ulceration, 
and polypous cancers have an essentially better prognosis than 
the flat varieties with pronounced ulceration; but in the series 
presented here there have been exceptions in both directions. 

The distance of the cancer from the antis is of a certain prognos- 
tic value. Carcinomas in the anal ring itself below the pectinate 
line cause pain and defecation troubles at an early stage; some 
of these cases are admitted early to hospital and thus have a 
relatively good prognosis. If, on the other hand, the site of t e 
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cancer is located to tlie lesser sensitive rectal mucosa, the lower 
varieties will give the largest number of recurrences, partly local 
recurrences owing to ingrowth into the adjacent organs and pelvic 
connective tissue, partly metastases to the lymph nodes of the 
lateral regions of the pelvis. If the rectal cancers subjected to 
radical operation are divided into two groups; The lowest border 
of the cancer 1) at most 5 cm above the anus and 2) more than 5 cm 
above the anus, it will be seen that the latter group had approxi- 
mately 10 % more survivors 5 — 11 years after the operation. 

The site of the tumor in relation to the circumference of the intes- 
tine has not given any prognostic clues in our series, the per- 
manent cures being equally distributed over all localizations. It 
should be expected that posterior cancers, which do not give in- 
growth into the vagina, uterus, prostata, etc., would have a better 
prognosis; but in the series presented here this view has not 
found any numerical support; possibly, they may give metastases 
and ingrowth into the retrorectal vessels at an earlier stage. 

With regard to the significance of the age of the 'patient for 
the chances of permanent cure our series lends support to the 
general opinion that the prospects following successful operative 
procedures are roughly in inverse relation to the age of the patient, 
and that the very young patients have a very poor prognosis. 
With a postoperative observation time of at least 5 years we 
found that 44 % of the patients Avho were under 50 years of age 
at the operation were alive without evidence of recurrence, while 
patients over 50 years had 63 % without recurrence (all fatalities 
are included in “Deaths from recurrence”, also two elderly patients 
whom we know died from other causes within the 5 years, and in 
whom the autopsy showed no evidence of recurrence). 

The indications depend on the judgment and experience of the 
surgeon. It was desirable if it would be possible on the basis of 
the publications to compare the range of indications of the 
various clinics; but this is not the case. The ordinary computa- 
tions of the rate of operability of the patients admitted are only 
of slight value. This is principally due to the fact that the rectal 
cancer cases admitted to the various hospitals are of a widely 
different composition. It depends on the medical facilities acces- 
sible to the patients, the extent to which they take advantage 
of such facihties, and on the thoroughness of the examination 
and these conditions vary from country to country. Furthermore, 
it also depends on the extent to which poor objects for operation 
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have been excluded already before the admission to the surgical 
department. Such “filtration” of patients takes place to a varying 
degree through consultations, medical departments, pohclinics, 
homes for the aged, etc. Transfers from a larger geograpkical 
district will tend to increase the number of favourable cases. Clin- 
ics which have earned a reputation for their work in the field of 
rectal surgery will receive a comparatively large number of 
operable cases referred for treatment from larger districts, and the 
distinctly inoperable and desolate cases will often have been sorted 
out before admission. In order that the rate of operabihty repor- 
ted shall be of significance for comparison with that of other 
departments it must at least be based on an account of the com- 
position of the series forming the basis of the computation. 

Accordingly it is not surprising that the percentage of cases 
of rectal cancer subjected to radical operative procedures is re- 
ported with figures varying from 25 to 97 %. Even though the 
actual range of indications undoubtedly differs, and even though 
it is assumed to be widest in the hands of the surgeons who have 
the greatest experience in this field, the very high figures show 
nevertheless that the series forming the basis of the computation 
must have been “filtered” to a great extent and cannot have com- 
prised the comparatively large number of patients who are ad- 
mitted to other departments in the terminal stages of the disease, 
possibly with extensive liver metastases or diffuse carcinosis in 
the peritoneum. 

Our own series of patients 1st Jan. 1913 — 31 Dec. 1948 shows 
the significance of this “filtration”. It consists of 1) patients from 
the municipality of Aarhus, from which we receive practically 
aU cases of rectal cancer (106 patients), 2) patients from the rest 
of Jutland (201 patients). According to our indications 40 % of 
the former 100 patients and 61 % of the latter 190 could be sub- 
jected to radical operation, i. e. 54 % of the total series of patients. 
The larger figure (61 %) must undoubtedly be explained by the 
fact that some of the hopeless cases have been retained either in 
local hospitals or in their homes. It is thus seen that it is difficult 
to find figures which are suitable for comparison of the range of 
indications. Even in civilized countries with easy access to medi- 
cal aid it is still probably true that only 40 — 50 % of the recta 
cancer cases can be subjected to radical operation at the time 
they are admitted to the surgical department. If the indications 
are extended to comprise palliative operations in cases where 
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liver metastases or extensive glandular metastases exclude per- 
manent cure, tlie figure 'will, of course, be larger. 

It is generally agreed that there must be wide indications for 
radical operations. This applies especially to the local infiltrations 
of the cancer and its ingrowth into the adjacent organs. It is 
not an uncommon occurrence to find few or no metastases in 
such a local infiltration. Attempts must be made to overcome the 
considerable difficulties frequently attending such cancers, even 
though the local finding looks rather hopeless. It gives a higher 
operative mortality, but it is possible to obtain lasting cure for 
some of these patients. Our contra-indications have been in- 
approachable metastases, considerable ingrowth into the pelvic 
connective tissue, and great impairment of general health. 

In our series of patients subjected to radical operation 14 had myo- 
cardial degeneration, partly with incompensation, 2 ingrowth into the 
small intestine, 1 also ingrowth into the bladder, 4 ingrowth into the 
uterus, 1 pseudomyxoma peritonei (from the appendix), 2 also colonic 
cancer, 1 also breast cancer, 1 apoplexise seq. and lues cerebro-spinalis, 
1 severe kyphoscoliosis, 2 pronounced emphysema and chronic bron- 
chitis. Of these 28 patients whom we considered poor objects for 
operation, 4 succumbed postoperatively, 3 died later on, 14 are alive, 
5 of whom more than 5 years after the operation. 

The age of the patients subjected to radical operation was 
from 22 to 76 years. 

8 patients were under 40 years, 37 between 40 — 19, 88 between 
50 — 59, 71 between 60 — 69 (27 of them between 65 — 69), 10 between 
70 — ^76 years. 

Advanced age with good general health is no decisive contra- 
indication, but in very old patients the carcinomas of the rectum 
will often grow very slowly and may frequently be present for 
years, causing but little discomfort. A certain reluctance on the 
part of the surgeon to operate on very old patients will therefore 
be proper. 

In the beginning and often far into the advanced stages of the 
disease cancer of the rectum will often pass undiagnosed because 
it gives no or only a few and apparently harmless symptoms; 
accordingly it cannot be avoided that some of the patients pre- 
sent themselves too late for surgical treatment. It must be sup- 
posed that the patients themselves are responsible for the greater 
part of the time lost; but it appears from our series as well as from 
all other literature on the subject that it happens too often that 
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the physician does not suspect rectal cancer until long after he 
ought to — at least it seems so when one is afterwise. It may he 
reckoned that cancer of the rectum can be palpated by rectal 
exploration when the tumour goes down to 10 — 12 cm from the 
anus; this holds good especially if the patient is instructed to 
“bear down” during the exploration, by which the tumour is 
moved one or two centimetres downwards. Two thirds of our 
series of rectal cancers were paljiable by rectal exploration, but only 
about one third had been explored at a time when they sought medical 
aid for symptoms which might give reasons to suspect rectal tumour. 

Operative Results: A few decades ago the mortality rate in 
radical operations for cancer of the rectum was very high; most 
frequently it varied from 20 to 50 %, lowest in perineal, highest 
in one-stage abdominoperineal amputations. Later it has declined 
very considerably, especially in clinics which have great experi- 
ence in this particular field, but it has undoubtedly also been 
affected by the extensive use of blood transfusions during and 
after the operation and by the knowledge of postoperative dis- 
turbances of the fluid-salt balance of the body and their treat- 
ment. 

In all large series of patients it is evident that the operative 
mortality declines in the hands of the experienced surgeon (and 
staff of department). 


To illustrate this it may be mentioned that Miles (15) (abdomino- 
perineal) reported a mortality of 35 % in his first series of 100 patients, 
in the next 100 patients it was 27 %, and in the last 100 patients only 
13 %. Gabriel (3) (perineoabdominal) reported 17 % mortaUty for 
his first 100 patients, 6.8 % for his next 146 patients. Lahey (12) (ab- 
dominoperineal) had at first 10.3 %, during the last 5 years 5 %, 
during the last 2 years 3.9 %. Prior to the agreement with the “Danish 
National Society for the Belief of Cancer” (1st January 1943) when we 
had comparatively few radical operations, our operative mortality 
was about 20 % in a series of 47 patients. Since 1st January 1943 it 


has been 4.2 % in a series of 167 patients. 

The mortality figures reported during recent years from clinics with 
a wide experience are low, e. g. Lockhaet-Mummery (13), 1939, 
perineal, for last 154 patients an operative mortality of 4 %; 

(4), 1941, combined two-stage procedure, last 100 patients 3 %; riNS- 
TERER (2), 1941, last 181 patients, partly combined, partly sacral pro- 
cedure, 23.7 %; Eankin (16), 1942, combined procedure, 136 patien s, 
6.6 %; C. W. Mayo (14), 1943, combined procedure, 276 patien s, 
6.15 %; Gabriel (3), 1945, perineoabdominal, 400 patients, 15.5 /o, 
perineal, 650 patients, 10.7 %; Heyden (5), 1945, combined, paruy 
one-stage, partly two-stage procedure, 198 patients, 13 ^ 
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BORN (6), 1945, combined, one-stage procedure, 45 patients, 4.2 %; 
combined, two-stage procedure, 56 patients, 20 %; Th. E. Jones (8, 9), 
1948, combined, one-stage procedure, 1 000 patients, 7.2 %. 

The figures cited, indicate that it would be an advantage for the 
fatients if endeavours were made to concentrate these oferations in 
a limited number of hospitals, so that it would be possible for the 
surgeon {and the staff of the department) to obtain the required 
experience. 

It bas been tbe subject of much discussion which of the two 
methods of amputation, the perineal or the combined abdominoperi- 
neal, gives the highest rate of permanent cures when due regard is 
paid botb to tbe operative mortality and tbe risk of recurrence. 
Tbe advantage of tbe perineal tecbnique is that — other condi- 
tions being equal — it gives a lower operative mortality than tbe 
combined method, although tbe difference is not considerable in 
tbe bands of tbe surgeon who bas a wide experience in this field; 
tbe drawback is that by this route it is only possible to remove 
retrorectal tissue to close to tbe promontory, whilst in tbe com- 
bined method another 10 cm or more of tissue along tbe vessels, 
which are especially threatened by metastases, can be removed. 
This generally means that tbe attitude of the individual surgeon 
to perineal or combined amputation depends on bis primary 
mortality of tbe two methods. 

How many chances of permanent cure do we deprive tbe patient 
of by performing perineal instead of combined operation? Tbe 
question is difficult to answer because it is scarcely possible to 
procure two uniform series treated with equally good tecbnique. 
Eectal cancer is in many of tbe operable cases a local process 
with no or only a few glandular metastases in tbe neighbourhood 
of tbe cancer (40 — 50 % according to tbe reports). Tbe incidence 
of “permanent cures”, i. e. no evidence of metastases more than 
5 years after tbe operation, is approximately 40—55 (— 60) %, 
that is to say only 5 — 10 % higher. It cannot be doubted that 
by far the largest number of permanent cures falls into the group 
where the cancer is a local process, possibly with a few glandular 
metastases in the neighbourhood of the site of the cancer, and that 
this applies irrespective of tohich of the two methods is used. How 
much is accomplished by doing combined operation also on can- 
cers located in tbe lower part or in tbe middle of tbe rectum? 

Gabriel (3) bas a statement which may serve as a contribution to 
elucidate this; 
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Survivors after 5 years. 



Perineal 

amputation 


Operative 

mortality 

A 

82.2 % 

83.9 % 

0 % 

B 

61.7 % 

62.3 % 

5 % 

C 

17.9 % 

31 % 

10.7 % 

Total 

44.9 % 

47.1 % 

7 % 


The groups A and B comprise patients with smaller or larger areas 
of infiltrations in the rectal wall itself and its immediate surroundings, 
but in whom no glandular metastases were demonstrated in the speci- 
mens removed by operation; the absence of recurrence is large and 
practically equal in the two methods. Group C had glandular metastases 
and showed an essentially lower number of permanent cures, hut 
approximately 12 % more in the combined than in the perineal method. 
For this reason the number of permanent cures for all the patients 
was 2.2 % larger by the combined operation. 

This statement agrees with our experience. It is hardly a ten- 
able standpoint to reject the perineal method as obsolete as some 
surgeons do. When due regard is paid both to primary mortality 
and permanent cures, the best results are achieved by exercising a 
certain amount of individualization. 

We have done abdominoperineal operation (generally in two 
stages) on patients with high rectal cancer and also in low cancers 
where the sigmoid on the roentgenogram proved to be short, so 
that it might be difficult to draw down a sufficient portion of 
the intestine for perineal amputation. It has also been used in 
cases where the local conditions of the cancer gave reasons to 
suspect that there might be ingrowth into the adjacent organs 
requiring abdominal approach. In cases where the sigmoid was 
of sufficient length, and the cancer was located low in the rectum, 
we generally used perineal amputation, especially in obese or very 
old patients, or in patients with complicating diseases in other 
organs (pronounced cardiac conditions, emphysema, bronclutis, 
kyphoscoliosis, etc.). Gradually as our experience became wider, 
and as our mortality in the combined method was low, we pre- 
ferred this procedure in dubious cases. (In two cases we performed 
Gabriel’s perineoabdominal extirpation; they are included under 
abdominoperineal amputations.) 

During the period from 1st January 1943 to 31st December 194 
307 patients with cancer recti were admitted to our department. 

43 of these patients were not operated; 9 died in the hospita . 
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In 97 artificial anus was established; 21 died in the bospitaL 

On 99 perineal amputation was performed; 4 died postoper- 
atively (4 %). ^ 

On 59 abdominoperineal two-stage amputation was performed; 
2 (3.4 %) died postoperatively. 

On 7 abdominoperineal amputation in one stage was per- 
formed; 1 died. 

On 2 primary resection (end-to-end) was performed; 0 died. 

Total result: 167 {54j %) radical operations with 7 postoperative 
deaths {4.2 %). 

The mortality figure for the radical operations, whether perineal 
or combined, performed in two stages (at first anus iliacus, 4 weeks or 
so later radical operation) has been computed in the same way as is 
generally used in the reports. If the risk involved in these operations 
is to be compared to that of the one-stage operations, the post- 
operative deaths following the establishment of the anus iliacus in 
patients whom it was intended to subject to radical operation should 
be added. In our series there were 4 deaths, all due to pulmonary em- 
bolism, in the cases planned to be subjected to perineal amputation. 
Whe7i these are included, the mortality rate for perineal operations is 6.0 %.. 

That our mortality is less for combined than for perineal 
operations is undoubtedly due to the fact that the perineal method 
has been used in several cases where the general health of the- 
patients was unsatisfactory. 

On the whole, it holds good of these major operative proce- 
dures in patients who are often old or for some other reason in 
poor general condition that if a mortality rate essentially lower 
than 10 % is attained for a larger number of radical operations, 
no conclusions ought to be drawn as to the efficiency of the method 
or the surgeon from a few per cent more or less. In case of an 
extraordinarily low mortality the surgeon had better reconsider 
if his range of indications is not too narrow. In border-line cases 
it applies that there may be something to gain, but most fre- 
quently very little to lose even though the operative mortality 
is somewhat increased. 

Like the operative mortality the frequency of recurre^ice depends 
to a great extent on the range of indications. If this is very wide, 
both the mortality and the frequency of recurrence will naturally 
become comparatively large. 

As examples from recent years of percentages of absence of recurrence 
after 5 years may be mentioned: Gabriel (3), perineal operation, 
44.9,^ combined 47. i; Lahby (12), combined 53; Gulekb (4), perineal 
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49; Kirschner (10), combined 50; Fenster and Hermann (1) (Hocben- 
egg’s method) 29.9; Th. E. Jones (8, 9), combined 52; S. Hybbinette (7) 
44.7 — 52.3; Einsterer (2), sacral and abdominosacral 37.9. 


The folloiv-up examination comprises 52 patients subjected to 
radical operation and discharged after the operation performed 
during the term of office of the present chief surgeon of the depart- 
ment. These patients have been operated upon prior to 1st No- 
vember 1943, i. e. they have an observation time of at least 5 
years. As already mentioned, during the first few years the 
majority of cases was subjected to perineal procedures. All 
patients, who died in the course of 5 years from the operation, 
are included in “Deaths from recurrence”, even though we know 
that some of them died from other causes. Information of all the 


patients is available. At the foUow-up examination 28 {5i %) 
survived without evidence of recurrence 5 — 11 years after the operation. 
With the selection of patients which has taken place for peri- 
neal or combined amputation, the results of the two types of 
operation were equally good, but the figures are too small for a 
reliable comparison. As previously mentioned, our series supports 
the general opinion that cancer of the rectum in young patients 
has a poorer prognosis than in older ones. 63 % of the patients 
who were over 50 years at the operation, but only 44 % of those 


under 50 years showed absence of recurrence after 5 — 11 years. 
The operations were carried out under spinal-percain anesthe- 
sia, occasionally supplemented by ether-oxygen anesthesia. For 
the perineal intervention the patient is placed in Depage’s posi- 
tion, inclined 30° on Trendelenburg; a sandbag is placed under 
the symphysis, so that the pressure on the abdomen is slight. 
This position gives surprisingly Httle discomfort to the patient 
and provides a good view for the surgeon. During recent years 
a 500 c.c. blood transfusion is given during the operation. 


In spite of the perineal wound these patients will almost in- 
variably tolerate early rising. Of the 167 patients subjected to 
radical operation since 1st January 1943 143 were out of bed at 
latest on the 5th postoperative day. During recent years almost 
all the patients have been out of bed on the 1st or 2nd post- 
operative day. As soon as the anesthesia has subsided, the patient 
is helped into lateral decubitus in the bed; this position gives much 
greater freedom of movement of the lower extremities than the 
dorsal decubitus. Early ambulation means — in addition to less 
risk of thrombo-embolic complications — a very considerab e 
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advance. Even after these procedures the postoperative discom- 
fort of the patient is far less than should be expected. 

Establishment of artificial anus as the only surgical intervention 
is undoubtedly still used far too often. A review of our material 
shows that we ourselves are not blameless in this respect. The 
old argument that it should be harmful to the tumor that feces 
constantly pass by rests on a poor foundation. It has also been 
impossible to demonstrate that establishment of artificial anus in 
non-ileus cases prolongs life. This surgical intervention should be 
restricted to inextirpable cancers giving subileus or developed 
ileus or causing pain with each bowel movement, or possibly 
incontinence. In other inoperable patients, whether they are 
frail and only have a short time to live, or still feel relatively 
well and can possibly live for one or more years, artificial anus will 
usually mean a useless increase of their discomfort. 

Colostomy dressing: To the author’s knowledge no satisfactory 
capsule device exists. In the great majority of patients, whose 
stools are of a normal consistency, we use a dressing consisting 
of absorbent cellulose, 10 X 15 cm and approximately ^2 cm thick, 
covered by a slightly larger piece of several layers of gauze fast- 
ened by two transverse strips of adhesive tape. This is held in 
place by an abdominal support. With normal stools the patient 
may replace the cellulose when required. 

The opinions set forth in surgical literature as to the discom- 
forts of anus iliacus differ greatly. Some authors describe them 
as extremely disabling, others belittle them. The opinions often 
seem to be influenced by the type of operation, amputation or 
circular resection, which has been used, and which the author 
wishes to advocate. There is no doubt that it is far to prefer to 
artificial sacral anus. We have found that an anus iliacus in 
approximately 85 % of patients from all classes of society gives 
little or moderate discomfort when in the course of some months 
the patients have learnt to adjust themselves to the new con- 
ditions. 

Nevertheless, there is one very important exception: The -pa- 
tients who are apt to have loose or liquid stools. During the first 
few weeks following the operation this is of little importance 
since the patient is still in hospital. But in some cases it con- 
tinues for months or even years; in some of these patients it lasts 
for a few days with longer or shorter intervals, in others the 
trouble is almost incessant. Some will get a satisfactory con- 
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sistencj of the stools in the course of some months or years, 
partly spontaneously, partly by a suitable regulation of the diet 
(consisting of avoiding such food as the individual patient knows 
by experience will result in diarrhea), and partly by administra- 
tion of obstruents. But there are still a few per cent left whose 
trouble cannot be relieved. In most of these cases it holds good 
that also prior to the disease they have had a chronic tendency 
to diarrhea with or without any demonstrable intestinal disease. 
Of 125 patients who at the follow-up examination t(;ere questioned 
especially on these conditions, 16 stated that they were more or 
less inclined to loose or liquid stools; in some of them it was a 
tolerable discomfort, in others a serious disability.. In patients 
who prior to their rectal cancer have been inclined to diarrhea, it 
is therefore of paramount importance if possible to save the normal 
sphincteric mechanism. In high rectal cancer cases where resec-, 
tion approximately 3 cm below palpable tumor and end-to-end 
anastomosis is possible, this is undoubtedly the method of 
choice. In lower cancers there is no satisfactory solution. The 
methods of resection which only in 50 — ^70 % of the cases will 
give full continence can scarcely be advocated. Diarrhea through 
an insufficient anus perinealis is even worse than through colos- 
tomy. 


Summary. 

An account of 214 cases of radical operation for rectal cancer 
is given. The duration of symptoms before the admission to 
hospital does not give any clue to operability or the prospects 
of permanent cure. The same applies to the area of macroscopic 
infiltration of the tumor on the intestinal mucosa. On the other ; 
hand, the distance of the cancer from the anus, the form and sur- ' 
face of the tumour have a certain prognostic significance, like- 
wise the age of the patient (under 50 years of age: 44 %, over 
50 years: 63 % survivors without evidence of recurrence more 
than 5 years after the operation). 

During the years 1943 — 1948 54 % (167 patients) of the 309 
patients admitted were subjected to radical operation. 99 under- 
went perineal amputation with 4 % operative deaths, 59 abdom- 
inoperineal operation in two stages with 3.4 % operative deaths, 

7 abdominoperineal operation in one stage with 1 death, 2 primary 
resection with no deaths; total: 167 radical operations with 4.2 fo 
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operative death. With the indications used for the two methods 
there was found to be practically the same percentages of “per- 
manent cures” (64 %) in perineal and abdominoperineal ope- 
rations after an observation time of from 5 — 11 years. The great 
majority of the patients endured early rising on the 1st, 2nd, or 
3rd postoperative day. Approximately 86 % of the patients had 
surprisingly little discomfort from their colostomy; approximately 
13 % were more or less inclined to have loose stools or diarrhea. 
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From the Surgical University Clinic, Karolinska Sjukhuset, Stockbolm. 
(Chief: Professor John Hellstrom, M. D.) 


Some Obserratioiis on the Removal of Kidney 
Stones Particularly hy Means of 
Pyelolitliotomy in Situ. 

By 

JOHN HELLSTROM. 


After the first nephrolithotomy was performed hy Morris 
in 1880 and the first pyelolithotomy hy Beck in 1881, these two 
methods caused great controversy and gave rise to lively discus- 
sions during a number of years, concerning the advantages and 
disadvantages of the two different operations. Forty years ago 
Borelius in an article in Folia Urologica wrote that nephrotomy 
may have been the dominating operation during the last years 
and in many hospitals the only method used for the removal of 
stones in the kidney, but according to his opinion this was wrong. 
Borelius on his part meant — certainly relying on a very limited 
amount of material — that pyelohthotomy was preferable in all 
cases where it could be used, i. e. when the stone was not too 
big, when it was situated in the lower part of the pelvis, when it 
could be palpated and when the kidney could be lifted out of tke 
lumbar incision. Since then, as everyone knows, the necessary 
conditions for pyelolithotomy have been mitigated and this ope- 
ration has more and more superceded nephrolithotomy. Investiga- 
tions by Hedenberg of the operations on kidney and ureter 
stones in Swedish hospitals during 1911 — 1938, show that nephro- 
lithotomies have decreased from 37 % to 11 % at the same tiine 
as pyeloHthotomies have increased from 22 % to 34 %• Still 
more apparent is the supremacy of pyelolithotomy in the material 
from the surgical university clinic, Karolinska Sjukhuset, where, 
during the years 1940 — 47, 45 % of the operations on stones in 
the kidney were pyeloHthotomies and only 5 % nephrolithotomies. 



SOME OBSERVATIONS ON THE REMOVAL OF KIDNEY STONES. 443 

Tlie causes of tlie supremacy of pyelolitliotomy may, in the 
first place, be due to greater risk of postoperative bleeding that 
follows nephrolithotomy and which often make a secondary 
nephrectomy necessary. In a material from the Maria Hospital 
in Stockholm, there occurred, between 1911 — 1939, 9 cases of 
severe postoperative bleeding after 65 nephrolithotomies, i. e. 
in nearly 14 %, as compared with only one case after 122 pyelo- 
lithotomies. In 6 of the bleeding cases after nephrolitotomy a 
secondary nephrectomy was necessary. As a cause of the altered 
relations between nephro- and pyelolithotomy must be reckoned 
the improved diagnosis that brings patients suffering from stones 
in the kidney, earlier to the hospitals for treatment, when the 
stones are often small and suitable for pyelolithotomy. Against 
pyelolithotomies there is the objection that they are more often 
than nephrolitotomies followed by postoperative leakage of urine 
with risk of infection and eventually persistent urine fistula. 
This was also the case in the above-mentioned material from the 
Maria Hospital, in which leakage of urine for a longer period 
occurred four times after pyelolithotomy, as compared with 
only once after nephrolithotomy. When deciding which operation 
is the most suitable for the removal of stones in the kidney, it 
is necessary to take care, not only of the immediate risk of the 
operation, but also of the risk of recurrence. As the author has 
pointed out in several papers, there are many different opinions, 
often due to incomplete follow-up regarding recurrence after 
operations for stones. In the above-mentioned material from the 
Maria Hospital, which has been thoroughly followed up, the fre- 
quence of recurrence was 25 % when both real recurrence due 
to newformed stones and false ones, from calculi left behind at 
the operation, are collected together. Kecurrence on the operated 
side after pyelolithotomy appeared in 15 % by aseptic and in 
48 % by infectious stones and after nephro- and nephrbpyelo- 
lithotomy in 33 % by aseptic and in 60 % in infectious cases. 
Also as regards the risk of recurrence in this material, the nephro- 
lithotomies have given a worse result than the pyelolithotomies, 
which indeed may partly be explained by the fact that nephro- 
lithotomy has been specially used by larger coral stones with 
branches in the calices where a priori the risk of recurrence from 
fragments of stones left behind is great. 

The mortality following operations for stones in the kidney 
and ureters has steadily decreased. While in the Maria material 
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it was as high, as 5.5 %, it was only 1.2 % in the material from 
the Karohnska Sjukhiiset. The causes of this are many, as for 
instance, improved prophylaxis and treatment of thrombosis and 
infection, improved anesthesia, adequate fluid- and ion-balance, 
which need not be dealt with in detail at this time. The question 
as, however, to what degree the risk of recurrence has decreased. 
In the material of the Karolinska Sjukhuset the time of obser- 
vation is still too short to estimate the risk of recurrence. lt appears, 
however, to have decreased compared with that of the Maria 
material. 

As has been noted the usual method for removal of stones 
in the kidney has been pyelohthotomy. Only occasionally bas 
nephrolithotomy been adopted, and that only when the stones 
have been so situated in the calices that they were impossible to 
•extricate with pyelohthotomy. Also larger coral stones with 
branches in cahces and stones situated deep in the renal pelvis 
h.ave usually been removed merely through pyelohthotomy, 
thanks to the technique that has been employed. The most im- 
portant principles of this technique are that the kidney is not 
loosened from its surroundings and brought out of the lumbar 
incision, but only rotated in situ so as to make the posterior wall 
-of the pelvis accessible, and that the edge of the hilus is hfted up 
by means of special hooks, so that pyelohthotomy in larger or 
•smaller degree can be performed intrarenal. This method differs 
in certain aspects from what is usuahy given in urological text- 
books. Most authors as Young, Eisendrath and Rolnick, 
SwiET JoLY, WiNSBURY- W hite and Marion declare that by 
•doing a pyelohthotomy, the kidney has to be completely loosened 
from its surroundings so as to be brought out as far as possible. 
A pyelohthotomy in situ has been regarded as an emergency 
measure in cases where the kidney, for one reason or another, 
■as a short pedicle or adhesions, cannot be mobihzed and brought 
out. Rumpel meant, however, that under favourable conditions, 
fhe kidney may be only partly freed and mobihzed, and an 
Itahan surgeon, Chiundano, wrote in 1942 that he always made 
•a pyelohthotomy in situ, reporting 64 of his own cases with good 
results. 

.j The author has, during the last 8 years, regularly used t s 
method, because the author has found it as easy to make t e 
posterior wall of the pelvis accessible and to extricate the stones 
with the kidney in situ, as after mobilisation of it, and because 
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the avoiding of this has certain advantages. With a pyelolitho- 
tomy in situ, an unnecessary trauma to the Iddney and its sur- 
roundings is avoided, and the risk of breaking of fragile and rami- 
fied stones, or the displacement in calices of stones that at the 



Fig. 1. A patient on the operating table witli tlic arm fastened 
on the frame onto which also Rissler’s hook will be iixed. 

beginning of the operation have been situated in the saccus, are 
diminished. 

To do a pyelolithotomy in situ, it is very important that the 
lumbar incision is large enough. We use the common oblique 
lumbar incision and lift the upper margin of the wound with 
Rissler’s hook, which is fastened on a frame that is fixed onto 
the operating table and that also keeps the patient’s arm fast 
(Fig. 1). That arrangement has proved itself very useful for all 
kidney operations because it gives good space and saves assistants. 
By the Iddney placed rather high and by a long 12th ribbon a 
piece 1 cm-long from its posterior part is resected. 

In cases where the extrarenal part of the pehds is well devel- 
oped and where the stone is not too big, a pyelolithotomy is easy 
to perform and needs no further commentary. In pelves chiefly 
intrarenally situated and in larger coral-shaped calculi, a pye- 
lolithotomy will of course be more difficult. Many authors recom- 
mend, as above mentioned, that in’ such cases it is better to do a 
nephrotomy or a socalled “pyelolithotomie elargie” after Marion, 
i. e. prolong the pelvis incision through the margin of the hilus 
into a calyx, a method that indeed entails a certain risk .of severing 

29 — ^90993. Acta chir. Scandinau. Vol. XCVIIJ. 
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of the artery wliicli usually runs parallel with the hilus and often 
between the lip of it and the pelvis. Serious haemorrhage and 
necrosis can follow this, because this artery is often of large cahbre. 
In cases of intrearenal pelvis or larger coral-shaped stones the 
author used to do a blunt dissection with the help of Lister probes 
and curved clamps between the pelvis and the margin of the hilus 
avoiding severing of this said artery. The posterior lip of the hilus 
is then lifted up by means of a thin metal spatula that can be 
curved into suitable hooks (Fig. 2 — 3).^ It is astonishing how, in 
this way, one can explore the intrarenal part of the pelvis. By 
means of the curved spatula, the kidney can also be Hfted up 
sufficiently without mobilizing it from its surroundings. If the 
pelvis, as is often the case, is covered with sclerotic fat, this will 
be severed and put aside by means of the above-mentioned spatula. 
In such cases it is often easier first to explore the upper part of 
the ureter and from there to work up to the pelvis. The incision 
of the pelvis ought to be made high up, so that the following 
suture is covered as much as possible by the lip of the hilus. This 
should be a good protection against leakage of urine and for- 
mation of fistula. 

For the extraction of isolated smaller calculi the author ordinarily 
uses gall scoops. In the case of larger calculi and coral stones with 
branches in the calices, the author makes use of Lister probes with 
which the stones are loosened from the wall of the pelvis and care- 
fully extricated. In stones or staghorns inside a narrow neck of the 
calyx, this can be widened by means of a clamp or cut with a knife. 

After the stone or stones have been removed, the calices are 
thoroughly examined in order to see whether any calculi have 
been overlooked. It may happen that such can be found without 
their having been visible on the X-ray plate before the operation. 
If one is uncertain about all the stones having been extracted, an 
X-ray should be taken during the operation of the exposed kidney. 
With the film wrapped in tinfoil and put into a sterile glove, it 
is usually easy to place the film behind the kidney without mobi- 
lizing this or drawing it out of the lumbar incision. Becently, 
from the Eoentgen clinic in Lund, a flexible cassette has been 
invented which also contains an intensifying screen and seems to 
be very useful. 

After the stones have been extracted, the pelvis has to e 
irrigated with potassium permanganate boric acid solution wit 

' Basics in Budapest has recently described a similar method. 
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Fig. 2. Metal spatula which can be curved into suitable hooks 
for lifting the posterior lip of tho hilns. 



i 

, ; 

Fig. 3. Schematic picture of a pyclolithotomy. The upper margin of 
the lumbar incision is lifted by means of Rissler’s hook and the 
posterior lip of the lulus with a curved metal spatula. 

tlie object of removing any unnoticed stones or fragments of 
stones, or any debris or clots. It is indubitable that tliese can 
form tbe nucleus of a recurrent stone, tvbicb tbe author has 
observed in some cases, one of which is noted in an illustration 
in fig. 4, where the stone can be seen as a shell covered on the 
inside with a dark membrane giving blood reaction. The object 
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should be to do as little damage as possible to the mucous mem- 
brane of the pelvis and to stop the haemorrhage as completely as 
possible. The author ordinarily has used small sponges dipped 
in 3 % peroxide of hydrogen to wash out the mucous membrane 
of the pelvis, which on the one hand shoidd stop the haemorrhage 
and on the other remove from the mucous membrane small stone 
fragments, debris and clots. 



Fig. 4. A recurrent kidney stone formed round a blood clot. 

Some surgeons have abandoned the suturing of the pelvis 
incision after pyelohthotomy. As a reason for this Menna and 
others declare that in animal experiments the non-sutured in- 
cisions healed without leakage of urine, whereas this occurred 
frequently in the sutured cases. In a cHnical material on the other 
hand, Schnitmar found no difference regarding the postoperative 
leakage of urine in the sutured and the non-sutured cases. The 
author has regularly sutured the pyelohthotomy incision in the 
behef that it would be the best way of also preventing a temporary 
leakage of urine. Whether one sutures or not, it seems to me that 
a pelvis incision covered by the hp of the hilus ought to be the 
best way of preventing a leakage of urine. When suturing, it is 
important to use fine absorbable catgut, otherwise there is the risk 
that a recurrence stone may be formed around an unabsorbable 
catgut thread lying free in the pelvis. The author has given an 
example of this in one of his earlier articles. Drainage of the 
pelvis the author has only occasionally used, and that in cases o 
infection or in a higher degree of dilatation of the pelvis a,n 
particularly when a residual urine is feared. A remaining infection 
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or a newly developed one in connection with, the operation, espe- 
cially with urea-spHtting organisms, is perhaps the most common 
cause of real recurrence. It is therefore very important to fight 
the infection by means of sulfa, penicillin or streptomycin. 

Earlier on in this article, the author mentioned that leakage of 
urine occurred more often after pyelolithotomy than after 
nephrolithotomy. In our material, leakage of urine after pyelo- 
lithotomy took place in 19 % of the cases. The causes of a leakage 
of urine from the sutured pyelotomy incision can be many i. e. 
obturation of the ureter from swelling, clots or stone fragments, 
necrosis of the margins of the incision or maladaptation of the 
latter. We can avoid some of these causes or reduce them by a 
thorough technique, but some, in spite of this, cannot be avoided. 
In cases where the leakage of urine is copious and when it lasts 
longer than a week, then it is important to catheterize the ureter 
and leave the catheter in place for several days. If the leakage of 
urine should persist after removal of the catheter, it should be 
reinserted. In one of the author’s cases the catheter was inserted 
on the ninth day after the operation and left for six days, after 
which the leakage of urine ceased. In another case the catheter 
was inserted on the seventh day and left for three days, after 
which the dressing remained dry. In a third case the catheter 
was inserted on the eighth day, but the leakage of urine continued, 
due to the fact that the catheter did not reach high enough. On 
the eleventh day after the operation, the catheter was inserted 
under X-ray into the pelvis, after which the leakage of urine 
ceased. After removal of the catheter on the third day, the leakage 
of urine started again. Another catheter was inserted and left in 
place for seven days with the result that the leakage definitely 
stopped. 


Summary. 

The author recommends not to loosen the kidney from its 
surroundings in pyelolithotomy and not to bring it out on to the 
loin, but only to explore the upper part of the ureter and the 
posterior wall of the pelvis with the kidney in situ. 'lYorking up 
between the pelvis and the lip of the hilus, this is lifted up by 
means of metal spatula, which can be curved into suitable hooks. 
The incision of the pelvis should be done as high up as possible, 
so that the suture will be more or less completely covered by 
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the lip of the hilus. With this method also, larger coral stones 
or calculi in the intrarenal pelvis can be removed. By a pyelo- 
lithotomy in situ, severing of the kidney, fragmentation and dis- 
location of calculi will be avoided, which decreases the risk of 
recurrence. In cases of persistent leakage of urine after pyelo- 
lithotomy, it is recommended that a catheter be inserted in the 
ureter up into the pelvis and left in place for several days. 


References. 

Basics, Acta urologica 1, 1947. — Bobelius, Bolia Urologica II. 
B. 1908. — Chiundano, Giorn. dell’real Acad, di med. di Torino 
105, 108 (1942). — Eisendrath and Eolnick, Urology, 1938. — 
Hedenberg, Personal communication. ■ — Hellstrom, Nord. med. 
tidskr. 1937, I, 591. — Marion, Traite d’urologie, 1940. — Menna, 
Ann. ital. Chir. 21, 1942. ■ — Eumpel, Chiruxgie der Harnorganen, 
1941. — ScHNiTMAR, Basel Diss. 1936. — Swift Joly, Stone and 
Calculous Disease of the Urinary Organs, 1920. — Winsbury-White, 
Textbook of Genito-Urinary Surgery, 1948. — Young, Practice of 
Urology, 1926. 



From Surgical Department I, Sahlgrenska Sjukhuset, Gothenburg. 
(Chief: Einar Ljunggren, M. D.) 


Cheinotlierapy in llie Present Dfiy Ratioinal for 
the Treatment of Genito-Urinary Tnhercnlosis. 

By 

EINAR LJUNGGREN. 


A recent follow-up of patients operated upon for renal tuber- 
culosis at the hospital of Stockholm from 1934 to 1943, which 
is to be presented in detail in the immediate future, does not 
show substantially better results than the follow-up investigations 
presented in Sweden in 1925 by Sven Lundberg, Mauritz Pers- 
SON, and others. Our endeavours to improve the results of our 
treatment of renal tuberculosis through early diagnosis and early 
operation have thus not been rewarded by the success anticipated. 
Other workers, notably Beaueond, Nesbitt and Bohne, have 
recently had similar experiences. We must therefore pursue an- 
other policy and learn to look upon renal tuberculosis not as a 
local disease but as a local manifestation of a general disease. It 
is accordingly necessary that the surgical treatment be combined 
with medical and hygienic treatment, that is, a sanatorium reg- 
imen. The importance of this has increased since the introduction 
of various chemotherapeutic agents for combatting the tuber- 
culous infection, PAS (para-amino-salicylic acid). Streptomycin 
and TB I 698 (Domagk). 

We must discard the doctrine of the famous French urologist, 
Albarrans, “Tuberculose renale = nephreotomie immediate” and 
so, during recent years, we have come to an individual treatment 
of renal tuberculosis. In the relatively infrequent cases in which 
there is present only a minor change in the pyelogram and no 
cystitis we do not now perform an immediate nephrectomy. In- 
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stead, tlie patients are treated with. PAS and sanatorium care 
witli tlie anticipation of getting the tuberculous process to heal. 
Not until we are able to establish a noticeable progress of the 
disease in the Iddney or until cystitis has occurred do we perform 
nephrectomy. 

In the obvious more advanced unilateral cases of renal tuber- 
culosis, especially in the presence of cystitis and when there are 
no other active extra-urogenital foci, as a rule we perform neph- 
rectomy, which, however, is not usually synonymous with an 
immediate nephrectomy. It must be considered of importance in 
urogenital tuberculosis as well as other forms of tuberculosis, 
firstly to diminish the risk of dissemination of the disease in con- 
nection with the operation and secondly for the attainment of 
better results in healing, to postpone operation until the tuber- 
culous infection is in a more quiescent, that is, less active stage, 
“Nephrectomie opportune”, Beaufond. 

How then are we to decide when this is the case? The clinical 
course, the sedimentation rate, the temperature and the blood 
picture will often give us valuable information in this respect. 
This does not however suffice, but recently we have gained a new 
resource in the Barge Bourgain reaction, which according to our 
experience, recently presented by Berglin and Sievbrt, must be 
considered of definite value in the assessment of the grade of 
activity of the tuberculosis. By consistently giving the patient 
PAS before, during and after the operation we hope to be able 
to diminish the risk of spread of the tuberculous infection during 
operation. 

In these cases in which the patients with renal tuberculosis also 
have extra-genital lesions, such as bone or lung disease, we do 
not operate as a rule, but only when these lesions are in a heabng 
stage. Consequently, there is a fairly large number of patients 
who are placed under sanatorium treatment prior to the neph- 
rectomy and practically all receive such treatment subsequent 
to the operation. Within recent months virtually all of these 
patients have been under sanatorium care for some time before 
the operation and all have received PAS. When feasible we 
endeavour to give these patients post-operative sanatorium treat- 
ment until they are free from symptoms and the guinea-pig in- 
oculation is negative. 

Tuberculosis of the male genital tract is now commonly con- 
sidered to be secondary to renal tuberculosis. The primary gen- 
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ital focus, as recently demonstrated by Borthwick among others, 
is located in the prostate or seminal vesicles, the spread of the 
disease to the epididymis taking place in most cases, via the vas 
deferens. In these cases in which the patient does not simultane- 
ously have renal tuberculosis and epididymitis an asymptomatic 
tuberculosis of the prostate or the seminal vesicles will rarely be 
diagnosed. If incidentally, or due to slight diffuse symptoms, in- 
volvement of the prostate and seminal vesicles is established, the 
differential diagnosis between a chronic non-specific and a tuber- 
culous prostatitis or vesiculitis may sometimes be extremely dif- 
ficult to determine. In such cases, an examination of the semen 
may afford valuable guidance, as shown by my assistant Ola 
Obrant, who, in a case of incidentally discovered mild pyuria, 
found the guinea-pig inoculation test of the urine after prostatic 
massage to be negative but positive for the semen. If, however, 
a patient has renal tuberculosis, one may be practically certain 
that the nodules palpated or the ca\dties roentgenologically de- 
monstrated in the prostate or the seminal vesicles, are of tuber- 
culous origin. To a great extent we now perform a prophylactic 
vasectomy on such patients in an attempt to prevent the occur- 
rence of epididymitis. If there are palpable changes in one lateral 
prostatic lobe and one seminal vesicle we perform vasectomy on 
that side only. If already there is present a unilateral epididymitis, 
it will be seen that it subsequently becomes bilateral in more 
than one half of the cases. Therefore like Borthwick, we nearly 
always perform vasectomy of the healthy vas deferens in uni- 
lateral epididymitis, if the opposite seminal vesicle is involved 
or if bilateral prostatic involvement is established. Analysis of 
the semen is carried out in nearly all cases of epididymitis in order 
to tlrrow light in doubtful cases on the indication of vasectomy. 
It may be pointed out in this connection, that in a series of 65 
cases of tuberculous epididymitis published by the author in 1939, 
it has turned out that only 3 of the patients operated upon for 
unilateral epididymitis have become fathers. 

The routine treatment for tuberculous epididymitis is radical, 
that is, epididymectomy or orchidectomy. If the vas deferens is 
markedly involved we perform total vasectomy at the same time 
and occasionally also remove the seminal vesicles. In epididymitis 
also, especially in the acute forms, the patient is usually treated 
by a sanatorium regime and PAS, in the hope of improving the 
healing results which are appreciably poorer than after neph- 
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rectomy. These patients are subsequently given a post-operative 
•course of treatment with the object of heaUng the tuberculous 
process in the prostate and the seminal vesicles. 

Our patients receive this sanatorium care in a recently estab- 
hshed genito-urinary tuberculosis service at Ravlanda Sanatoriwn, 
.situated 40 km from Gothenburg. All examinations and opera- 
tions are carried out at the surgical clinic, the chief of which is 
appointed visiting urologist to the sanatorium. All the patients 
nt the sanatorium have been treated with PAS. 

It is as yet far too early to assess the results of this treatment. 
It already appears however, to be favourable in several cases. In 
five bilateral cases of renal tuberculosis the urine has been nega- 
tive on guinea-pig inoculation after three to seven months treat- 
ment with PAS. In one of these cases treated by PAS for ten 
months, there is pyelographic emdence of a regression of the 
•disease and the patient’s serious discomfort from the cystitis has 
entirely disappeared. In all of the cases with one exception in 
which there was present a contracted bladder, the discomfort 
from cystitis has entirely disappeared or has improved consider- 
ably with PAS treatment. In one case of unilateral renal tuber- 
culosis which had treatment with PAS for four months after one 
and a half months of calciferol treatment pathological examina- 
tion of the kidney removed showed such marked signs of heaUng 
that it is probable, in my opinion, that the tuberculous process 
would have healed on continued chemotherapy. 

The dosage of PAS in renal tuberculosis has, as a rule, been 
2 X 4 g per day. That dosage had to be increased to 10 or 14 g 
daily in several men with genital tuberculosis, in whose urine 
the tubercle baciUi persisted after the first dosage. Recently the 
treatment in some instances has been combined with chaulmoogra 
cil and streptomycin. 

Linden, at the annual meeting of the Swedish Surgical As- 
sociation in 1948, demonstrated a case of primary renal tuber- 
culosis which had been treated with PAS for six months prior to 
the nephrectomy and in which the tuberculous process was m 
.a healing stage. Linden, therefore, considered that it would have 
been better in this case, if the nephrectomy had not been carrie 
out. Odelbeeg, on the same occasion, reported a case in whion 
cystitis, pyuria and tubercle bacilli in the urine occurred six 
months after nephrectomy for renal tuberculosis. A tuberculous 
lesion was seen in the remaining kidney (destruction of the upper 
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calyx) and a large tuberculous ulcer of the bladder was also found. 
After 2^2 months treatment with PAS, the patient became free 
of symptoms, the pyuria had disappeared and the ulcer in the 
bladder had healed, the change in the calyx, however, remaining. 

Stobbaert (1947) reported favourably on the effect of calci- 
ferol in renal tuberculosis, since the general condition of the pa- 
tients improved and the urine, in some cases, became free of pus 
and tubercle bacilli. Nesbitt and Bohne (1948) reported a case 
of renal tuberculosis with bilateral destructive lesions in which the 
patient, after a seventy-days treatment with streptomycin, passed 
urine which was free of pus and organisms and in whom the 
pyelograms about one year later showed no abnormalities on the 
right side and evidence of a massive cicatrix on the left side. 
These workers concluded “that it is now evident that we should 
treat all patients with urinary tuberculosis by prolonged sana- 
torium care and streptomycin therapy whether the infection ap- 
pears to be clinically bilateral or unilateral”. At the latest meeting 
of Association Prangais d’Urologie in October, 1948, B. Wild- 
BOLZ and van Kurbergen reported that they had achieved 
healing of a tuberculous cystitis in a short time by the combined 
treatment of chaulmoogra oil and streptomycin. The chaulmoogra 
oil was considered to have the property of dissolving the capsule 
of the tubercle bacillus, whereby the effect of the streptomycin 
became stronger. 

From these results, it now seems that we have efficacious re- 
medies for assisting patients with all forms of urinary tuberculosis, 
including bilateral renal disease, tuberculosis of the remaining 
kidney and tuberculous cystitis. It follows that patients with a 
tuberculous condition, which earlier was only slightly amenable 
to treatment can now derive considerable benefit. It is probable 
that by a combination of chemotherapy and sanatorium regimen, 
we shall be able to effect the healing of early cases of renal tuber- 
culosis so that we need less often perform the mutilating operation 
of nephrectomy in such cases. As Thomas, Stebbins and Eigos 
express it. The victory in surgical treatment is not the removing 
of an organ but in saving it.” 
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From the Surgical Department III, Ulleval Sykehus, Oslo, Norway. 
(Chief: CARL SEMB, M. D.) 


Renal Tuberculosis and its Treatment by 
Partial Resection of the Kidney. 

By 

CARL SEMB. 


1. General remarlcs on the treatment of renal tuberculosis. 

The treatment of uro-genital tuberculosis has for many years 
been partly active surgical; partly conservative medical. Surgical 
treatment has always been in the forefront as the pre-eminent 
method; while on the other hand conservative medical treatment 
has played a subsidiary role being limited merely to palliative 
measures. 

This attitude to treatment has to some extent contributed to 
the division of renal tuberculosis into two separate clinical types: 

1) The surgical type. 

2) The non-surgical medical type. 

1) The first group, the surgical type, has played such a 
dominant part in the discussion that renal tuberculosis as a whole 
is known as “surgical tuberculosis”. 

There is plenty of evidence that this group represents, to a 
large extent, a selection of cases with slowly developing ulcero- 
cavernous disease, frequently umlateral, occurring among patients 
in relatively good general condition ydth few other clinically 
apparent manifestations of tuberculosis. Such a selection has 
been made naturally because it has been dependent on a selec- 
tion for operative treatment of those patients who were suitable 
for it. It is this form of renal tuberculosis which has constituted 
the main background for our clinical and therapeutic experience 
with the disease. 
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It was on a basis of such material that Albarean taught: 
Kenal tuberculosis begins as a rule on one side. Eenal tukr- 
culosis does not heal spontaneously. 

This has led to the stereotyped treatment of unilateral renal 
tuberculosis by unilateral nephrectomy; while medical treatment 
has played a more modest part. 

Surgical treatment by unilateral nephrectomy in selected cases 
has resulted in cure of between 50 % — 60 % — • relatively higher 
for women than for men. Bull, Ekehorn, Eovsing and Eune- 
BERG demonstrated this with their combined statistics in 1925. 
More recent figures (Ljunggren, Cibert, Eosendahl) have 
been little better in spite of better diagnostic methods, and earlier 
treatment. 

Death, in those cases not cured, is in some caused by extra- 
renal tuberculous lesions and in some tuberculosis of the other 
kidney • — which shows that renal tuberculosis is but part of a 
general disease and that it is frequently bilateral. This tendency 
to be bilateral is further shown by the 16 % — -20 % of the usual 
surgical material which are found to be bilateral from the first, 
and for whom we have been able to do nothing. The close con- 
nection with extra-renal tuberculous lesions is best demonstrated 
among the non-surgical group of cases. 

2) The non-surgical form of renal tuberculosis has formerly 
been little studied. This has partly depended on the. fact that 
these are more or less severe cases of renal tuberculosis in which 
the treatment of the renal disease has to take second place to that 
of the more dominant manifestations of the disease, such as hone 
and joint tuberculosis, pulmonary tuberculosis or “mihary” renal 
tuberculosis, etc., or cases where the diagnosis has been doubtful. 

Erom autopsy material we know that the frequency of renal 
tuberculosis is much greater than one would expect from clinical 
experience; varying in different groups of statistics between 1 % 
and 8 %, frequently bilateral and combined with other tuber- 
* culous affections. 

These figures show that it is probable that a proportion of cases 
of renal tuberculosis are overlooked clinically. They are either not 
diagnosed at all or are diagnosed too late to come into the category 
of “surgical” tuberculosis. This in itself depends on the fact that 
renal tuberculosis runs a latent course, giving few prominen 
clinical symptoms which would call the patient’s or physicians 
attention to it. It is the onset of the complications, such as ae 
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maturia, ureter and bladder tuberculosis, tuberculous epididymi- 
tis and so on, which give alarming symptoms. And these are often 
late manifestations in the development of the disease. 

The Swedish surgeon Ljunggren has been able to show that 
the number of nephrectomies for renal tuberculosis in Swedert 
has increased considerably. In fact it has more than doubled in 
the fifteen years from 1932 to 1946, in spite of the fact that the 
death rate from pulmonary tuberculosis has decreased to one 
quarter during the same period. This increase is supposed to be 
due essentially to better diagnostic methods, particularly intra- 
venous urography and retrograde pyelography, though the possi- 
bility of a real inerease cannot be denied. 

In general it may be said of the treatment of renal tuberculosis: 

The unilateral surgical approach by which treatment has been 
characterised, has produced modest results. Medical treatment 
has not been systematically used. A considerable proportion of 
cases have had no treatment because diagnosis has been lacking. 
Eenal tuberculosis is not only a surgical problem, but constitutes 
a general medical question of great practical importance and 
interest. 

Genital tuberculosis in men has an intimate connection with 
renal disease and must be considered in relation to it. 

Our general attitude to renal tuberculosis hss been more active 
in recent years with systematic urine examinations for bacilli, 
and better roentgen diagnosis; but in general it may be said that 
the same systematic care has not been devoted to the treatment 
of renal and genital tuberculosis as pulmonary tuberculosis, in 
which it has given such excellent results. 

There is a long way to go before our Health Authorities, general 
practitioners and hospital doctors use the same energy in this 
problem as is devoted to pulmonary tuberculosis, in respect of 
notification and registration, systematic mass diagnostic attempts, 
hospital and sanatorium treatment of suspected cases and active 
follow-up of the cases from year to year. Mere examination for 
bacilli in the urine leaves much to be desired and can in no way 
be likened to the systematic work done on pulmonary tuber- 
culosis. Here is a great field awaiting revision. 

2. Special medico-surgical treatment of renal tuberculosis. 

The treatment of a single case of diagnosed renal-tubercle, as 
has been mentioned, has been relatively stabilised based on 
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Albarran’s dictum. But this problem also demands reconsider- 
ation and has been under discussion again in a number of clinics. 
As a working hypothesis I thinlc that it might be useful to draw 
a'parallel between renal tubercle and pulmonary tubercle — to 
examine the possibility of employing like principles with renal 
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Fig. 1. 

A. Infiltration without macroscopic destruction. B. Local destruction. 

G. Total destruction. 

tuberculosis as those which have given such good results with 
pulmonary tuberculosis. 

Senior Physician H. J. Ustvedt and colleagues have, in Kor- 
way, described the modern view of the pathogenesis of the disease, 
pointing out the general haematogenous nature of the infection 
us well as the later clinical manifestations in the course of the 
disease. This is a development of the teaching of Hj. Heiberg. 
We heed more information but we believe that the infection 
Begins with multiple small infiltrations or tubercles particular y 
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in the cortex, of which, some heal while others become the starting 
of macroscopic destruction especially in the papillae. Pathological 
anatomy shows many similarities between renal and pulmonary 
tuberculosis. These pathological aspects of the disease may be 
classified into two principle groups in both conditions: 

1) Infiltration without macroscopic destruction (as in the 
“parenchymatous” form of renal tubercle). 

2) Cavity formation by macroscopic break down of tuber- 
culous tissue. (The “ulcerocavernous” form of renal tuberculosis.) 

1) Infiltration without destruction in the lungs we know may 
be incapsulated or resorbed, depending on the patient’s resistance 
to the disease. Such infiltration is to some extent a reversible 
process. Some of the newer pathological investigations of the 
kidney (Medlar et al.) have shown that healing of small non- 
destructive foci may also be found here, in that small residual 
scars may be found. It is believed that this form of renal tuber- 
culosis may heal spontaneously, or with medical treatment. Poci 
of this type do not give macroscopic perforation to the renal 
pelvis but are seen microscopically to be in connection with the 
renal tubules and thus may be the cause of bacilluria. This is an 
interesting connection with the much discussed question of 
“excretion bacilluria”. 

It is commonly believed that the presence of tubercle bacilli 
in the urine from the ureters implies a tuberculous focus in the 
kidney, but it may be only microscopical. Tliis may represent the 
anatomical basis for excretion bacilluria. This has great clinical 
importance in that it implies that the excretion of tubercle bacilli 
by a kidney does not necessarily mean that the kidney has pro- 
gressive (“surgical”) tuberculosis. 

This type can sometimes be diagnosed clinicallj'' by the demon- 
stration of tubercle bacilli with a normal intravenous and retro- 
grade pyelogram. 

2) Macroscopic foci of destruction — cavities — represent in 
the lung a (clinically) more serious form of pulmonary tuberculosis. 
The cavities are the seat of the tuberculous process and from them 
the disease spreads to other parts of the lung, bronchi, larynx, 
and intestines. 

Destruction in the kidney can reasonably be considered in the 
same way. It starts as a rule at the base of the papillae with de- 
struction and cavity formation and perforation into the renal 
pelvis. Thence the infection spreads to ureter, bladder and oc- 

30 — ^f90993. Acta chir. Scandinav. VoI.XCVlII, 
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casionally tlie uretlira, and, in men, the genitalia; analogous to 
the spread from a lung cavity to bronchi, trachea, larynx and 
intestines. 

The spontaneous healing of a macroscopical cavity in the 
kidney is even less common than in the lung; so uncommon 
indeed that in practice it need not be reckoned with as a possi- 
bility. Bare instances have been described of healing by, for 
instance, blockage of a calyx by scar tissue, which is analagous 
with occlusion of the drainage bronchus in the lung. 

On the other hand the development of the condition is very 
variable. Sometimes relatively rapid, sometimes exceedingly 
slow through many years, up to 30 years for instance. 

Bronchial tuberculosis and stenosis of a main bronchus leads 
to severe secondary changes in the lung with total destruction. 
Tuberculosis of the ureter and stenosis has a similar effect on tlie 
kidney leading to pyonephrosis and total destruction, 

Eenal tuberculosis may be divided into three main groups: 

a) Without macroscopic destruction. 

b) With local destruction. 

c) With total destruction. 

These similarities between pulmonary and renal tuberculosis 
invite the use of the same prineiples in the handling of the two 
conditions. Briefly, in pulmonary tuberculosis one uses the 
following principles. For all types — • medical treatment. 

a) Infiltration without macroscopic destruction — • medical 

treatment. 

b) Local destruction — local surgical treatment. 

c) Total destruction — total collapse or total extirpation. 

We shall now see how the same general principles may he 
applied to the treatment of renal tuberculosis. 

General Medical Treatment. 

In the first place, sanatorium treatment may be supposed to he 
of importance in renal tuberculosis to build up the patient s resist 
ance against the widespread disease which tuberculosis represents, 
particularly in patients with other extra-renal sites of infection. 
Cases of this sort have, as shown by recent statistics, a miic 
worse prognosis than those with more localised disease (BoseN 
dahl). 
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In tlie kidney itself one may suppose that medical treatment 
may he valuable — namely in cases with small or microscopical 
infiltrations, vdthout macroscopic changes — which in any case 
tend to heal as we have seen. Swedish and French workers have 
made claims for the increasing use of medical treatment of renal 
tuberculosis and this question ought in my opinion to^ be taken 
up in ISlorway. It is of great importance to try sanatorium treat- 
ment of renal tubercle to a far greater extent than at present. 
Treatment with specific drugs has been of particular interest in 
recent years. A number of these have been produced — Vitamin D 
and the Swedish preparation P. A. S. can, according to Ljung- 
GREN, give bacilli free urine and improvement in the pyelogram. 
But the follow up is still short. 

Streptomycin has been of considerable interest since the reports 
of a number of good results. Its combination with Chaulmoogra 
oil has been recommended by American and French workers. 
It seems clear that streptomycin has a considerable effect on renal 
tubercle, but it is difficult to judge how effective it is in an indi- 
vidual case, likewise the duration of the effect. Streptomycin, as 
is well known, is short-acting and one might expect it to be least 
effective in macroscopical destructive lesions. One is entitled 
to expect that the drug would be of considerable value in small 
non-destructive lesions analogous with those in the lung; and 
possibly also in the secondary localisations in the renal pelvis^ 
ureter, bladder, etc. 

One must await with great interest the results of the combina- 
tion of medical treatment and streptomycin, particularly in the 
early forms of the disease. One may anticipate the same results 
of combined streptomycin and surgical treatment as we have 
seen in pulmonary tuberculosis. The drug brings the patient 
into a better phase in his illness, toxaemia diminishes, and it 
seems to have a marked power to prevent the spread of infection 
in the post-operative period. In this connection we have tried the 
combination in renal tubercle, and have found it, as far as one 
can judge, to be of very great value during the operative treat- 
ment of this disease. 

Surgical Trentnient. 

As is well known, total nephrectomy has been the recognized 
treatment for unilateral renal tuberculosis Avithout regard for the 
pathological anatomy, that is: 
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a) Small areas of infiltration without macroscopic destruction. 

b) Local destruction. 

c) Total destruction. 

Unilateral nephrectomy may be likened to total thoracoplasty 
as done 20 years ago. In recent years this has been succeeded by 
a more selective treatment aimed at the macroscopic destructive 
cavity, leaving the non- destructive infiltrations to the organism’s 
own powers of healing. Closure of cavities is followed by the 
formation of fibrous scars, and resorption of areas of infiltration. 
The same may occur in foci in the bronchial tree, larynx and 
intestines. 

In Department III, Ulleval Sykehus we have tried to carry 
out the same selective principle in dealing with local macroscopic 
destructive foci — cavities — in the kidney, and not include in 
this therapy small areas of infiltration in the renal parenchyma 
or the secondary spread to renal pelvis, ureter and bladder. 
Collapse therapy of course cannot be employed, but it is possible 
on the other hand, locally to excise the cavity with the tissue 
immediately surrounding it. 

Such a procedure has the following advantages: a) It spares 
functioning renal tissue, b) It makes bilateral surgical treatment 
possible, c) It puts the minimum post-operative strain on tie 
other kidney. 

The anatomical arrangements of the kidney allow of partial 
nephrectomy, for it is a segmental structure of which part may 
be removed without damage to the remaining part. A single seg- 
ment of kidney has its own end-arteries; while the pelvis (anal- 
ogous with the bronchial tree) has branches leading to large 
and small calyces. 

Kidney resection is an operation which has been tried for a 
number of local conditions as well as for tuberculosis but it has 
been little used because of the following complications: a) Bleed- 
ing from the parenchyma, b) Post-operative urinary fistula, c) 
Wound infection, d) Diminished function of the remaining part of 
the kidney owing to the damage done to it during the operation. 

Partial resection of tuberculous kidneys has been done to a 
limited extent until now — the few attempts that have been 
made having had, on the whole, unfortunate results (Urinary 
fistula, spread of disease). It has been generally abandoned m 
tuberculosis. The reasons why we can now take this question up 
again are many: 





Fig 3. The division of the main arteries of the anterior and posterior part of 
the kidney. tSchematical drawing.) 

a) Considerable accuracy in the diagnosis of the extent of the 
destruction within the kidney has been attained so that one 
may decide with relative exactitude what one should remove. 

Scandinavian authors such as B.. Stbixert and Olle Olsson 
have made a thorough study of the value of intravenous urography 
and retrograde pyelography in this respect. To these investigations 
may he added aortography as a supplement. However these tests 
do not give such certainty as in pulmonary tuberculosis. In our 
material we have found on the whole very good correspondence 
between Eoentgen diagnosis and the pathological specimen. In 
one case however we found an abcess that was not in communica- 
tion with the renal pelvis, and that therefore was not visible in 
the pyelogram. In another case the destruction was less than 
supposed from Eoentgen examination. 

b) The use of streptomycin and other specific drugs as a protec- 
tion against spread of tuberculosis in the postoperative period. 
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c) A safe operative technique. 

We have tried to work out by means of dissection of a large 
number of kidneys from autopsy material a safer operative tech- 
nique based on the segmental anatomy of the kidney. The renal 
vessels play an important part in this connection. They are very 



Fig. 3. Incisions bilat. kid.-res. 


variable outside the hilum, but within, the distribution to the 
segments is constant. Ligature of these segmental vessels prevents 
bleeding and avoids damage to the rest of the renal tissue. 

At the hilum also, the local divisions of the renal pelvis to the 
segments may be dissected out. It can be divided and sutured 
separately so that the danger of urinary fistula is minimal. In 
the same way as in closing a cut bronchus the suture line is 
covered with connective tissue from the hilum and a httle fibrin 
foam. 

The incision in the renal parenchyma is closed with a double 
suture with fibrin foam between the apposed surfaces, and 
covered by sewing up the renal capsule, to prevent loss of blood 
and urine. 

The carrying out of this relatively minute technique can only 
be done through a good exposure. Up to now we have used an 
anterior incision (Fig. 3) which makes it possible to mobilise 
the kidney and swing it forward in the wound; we also clamp the 
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Fiir. 4. Resection of upper pole of left kidney. (Schcmatical drawing.) Individual 
- ligation of vessels — and resection of one calj'x with suture in the sinus. 







Fig. 5. Resection of medium part of the left kidney. (Schcmatical drawing.) 

Individual ligation of vessels — and resection of one calyx with suture 

in the sinus. 

renal pedicle witli a forceps so tliat one is working with, a blood- 
less organ. 

Van Slyke and Ms colleagues have shown experimentally 
that it is possible to clamp the renal artery for as much as 3 hours 
without doing permanent damage to renal function. It is depressed 
for some time after such clamping but recovers relatively quickly. 
In our cases we have clamped the renal pedicle for as much as 
1^2 hours, as a rule to 1 hour without evidence of permanent 
damage. The technique has proved itself efficient tvith several 
non-tuberculous local conditions, such as pyelogenic cysts, local 
destruction of renal tissue by calculi, and in tuberculous infection. 
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Fig. 6. Resection of the lower pole of the left kidney. (Schematical dra\\ing.) 
Individual ligation of vessels — and resection of one calyx wilh suture 

in the sinus. 


As may be seen, 3 different types of resection may be used: 
resection of tbe upper pole (Fig. 4); resection of part of tbe middle 
(Fig. 5), or resection of tbe lower pole (Fig. 6). In one case both 
upper and lower poles have been resected leaving only tbe middle 
part. Partial resection for tuberculosis bas been carried out on 
14 patients during about one year. Tbe following operations have 


been performed: 

Eesection on one side 10 cases 

» » both sides 2 » 


» » one side plus extirpation on tbe other . . 2 » 

14 cases 

Eesections have been performed as follows (see Fig. 7): 

Eesection of tbe upper ^Dole 10 cases 

» » tbe lower pole 2 » 

» » both upper and lower 1 

» » middle part ■• • • 3 » 

16 cases 

Mortality. Nil. Complications. Wound infections 3 times with 

tuberculosis, of wbicb 2 have bealed and one is improving. 

Urinary fistula 1 

Post-operative bleeding !' Have developed in no case. 

Post-operative spread of disease j 

Transient renal insufficiency was seen in 3 cases. 






Res. upper pole right kidu. 

Fig 14. 


Res. ujiper pole left kidn. 
Case 5. 


- m 





Fig. 15. Casp 4 





Fig. 20 . Case 3. After operation. 
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Individual cases: 

Case 1. 39-year-old male. Previous thoracoplasty. Unilateral local 
destruction. 19. 1. 48. Partial resection (upper pole) without strepto- 
mycin. Little post-operative reaction. Tb. bacilluria continued a long 
time hut stopped 10 months after operation by use of streptomycin 
(Fig. 8 and 9). 

Case S. 42-year-old male. ]\Iiiltiplc localisation of Tb. Almost 
complete destruction of both upper and lower groups of calyces in 
right kidney. 15. 12. 48. Resection of both upper and lower poles right 
kidney. Post-operative reaction slight, no particular complications. 
Tb. negative in one test only. General condition excellent (Fig. 10 
and 11). 

Case 5. 25-year-old female. Previous pleurisy and Pott’s disease. 
Bilateral renal Tb. with bladder infection. Boentgen examination showed 
destruction in both poles of the left kidney, possibly more in the lower 
and middle parts. 19. 4. 48. Resection of left upper pole. j\Ioderate 
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reaction. No complications. 26. 10. 48. Resection of right upper pole. 
Little reaction. Still Tb. positive in urine possibly because of another 
focus on the left side. General condition good (Fig. 12, 13 and 14). 

Case 4. 21-year-old male. Previous pleurisy. Pyuria discovered on 
conscription. Tb. positive both sides. Eoentgen examination (military 
hospital) foci in both kidneys. 17. 4. 48. Resection of right kidney, 
middle part. 18. 6. 48. Little reaction after streptomycin. Resection of 
left Iridney, upper pole. Little reaction. Penal function normal. Blood 
urea 30 mgms. %. Urea clearance 90 %. Concentration 1024. Cultures 
negative for Tb. both sides. Roentgen examination no cavities. Total 
of 234 gm. streptomycin (Fig. 15, 16 and 17). 

Case 3. 29-year-old male. Previous pleurisy and pericarditis and 
Pott’s disease. Dysuria. Bilateral renal tubercle. Right-sided pyo- 
nephrosis, stenosis of right ureter and Tb. infection of bladder. Left 
side, local destruction of lower half. Tb. positive R. and L. Renal 
function depressed. 15. 3. 48. Resection of lower half of left kidney 
without streptom 5 '-cin. Relatively severe post-operative reaction. Blood 
urea rose to 185 mgms. % but fell to 60 mgm. after 4 weeks. 6 weeks 
later treated with Streptomycin and slight wound infection stopped. 
18. 10. 48. Right sided nephrectomy. Little reaction. 

Renal function improving later. Blood urea fell to 46 mgm. %. 
Maximum concentration 1024. 

Senior Physician Blbgen has done the following clearance tests 1 
month after last operation: 

Hippuric acid 700 ml/min. (Normal 2 kidneys 1,200) 

Creatinine clearance 76 ml/min. (Normal 90 — 100) 

Urea clearance 42 ml/min. (Normal = 75) 

Filtration fraction 16.7 % (Normal figure). 

He has surprisingly good renal function, considering that he has 
only half a kidney. Patient is in good health and has gained quite a 
lot of weight. Tp. normal E. S. R. 19 (Fig. 18, 19, 20 and 21). 

Case 9. 44-year-old male. Previous pleurisy. Bilateral renal Tb. 
with bladder infection. Left-sided pyo-nephrosis with total blockage of 
ureter and no secretion. Right side cavity in upper pole. Lower halt 
normal. 

Renal function Sp. gravity 1006 — 21 

Urea clearance 65 % 59 % 

(Fig. 22.) 

12. 1. 49. Left nephro-Ureterectomy. Removal of a large pyonephrotic 
kidney. Sp. gravity 1002 — 23. Urea clearance 74 — 56 %. 1. 2. 49. Resec 
tion of R. kidney upper pole without complete clamping of renal pe 
icle (Fig. 22). Considerable post-operative reaction. Difficult expec 
toration (bronchiectasis). Renal insuffieiency. Oliguria for 4 to 5 days, 
later improving. Blood urea rose to 275 mgm. % on 5th day, therea er 
decreasing to normal in 14 days. Out of danger. . . , 

Dr. Malji has performed the following examinations in the pos 
operative period. 



lU'.NAIi TUinniCULO?!?. 


.171 


Tabic I. 


Kuhicy function after partial resection of rujht l-tdnea 
and previous left neplirectoimj. 
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In the presence of active pulmonary tuberculosis this Khould be 
brought under control before operative treatment is done for the 
renal disease. A renal operation can damage tlie lung process and 
this ought to be avoided if possible. The jiroblcm is a little different 
^vhere there is a pyonephrosis causing considerable toxaemia of 
the patient. Then it may in .some cases be an advantage to the 
general condition to remove the diseased kidney l)cfore the lung 
operation. An example of tlic first, group -was: 

Case G. 28-year-old fcinalc. liilatoral jiulmonary disease for manv 
years. After failed A.P. in 1045, 1) Ex. ]>. on left 'side. In 1018 cavity 
in right lung and siinultancous renal tuberculosis. Selective treatment, 
of both lungs and kidney, fir.st by 2) Ihoraeoplastif under .stre]>lomycin 
treatment in two stages. 3 months later 3) resection of hidnci/. 

The hidney function jdays an imporlnnt rdlc in connection 
with these operations, both in the immediate post -operative stage 
and for the patient’s life later on. 

In the immediate post -operative period an acute renal insuffi- 
ciency may be fatal. For tlie future it is important to secure tlic 
patient the greatest possible kidney reserve. Tlie operation jmts 
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an extra strain on the renal function and particularly when the 
kidneys have been diseased beforehand. The situation is in many 
ways comparable with lung function after a thoracoplasty. Here 
the mortality has fallen greatly with the introduction of selective 
operations in small stages. 

With the resection of part of a kidney, some renal tissue remains 
on the operated side, and soon starts to function once more, thus 
assisting the other kidney. It has been shown that this happens 
relatively quickly. Urograms taken after, for example, 14 days— 
3 weeks have shown good secretion by the remaining part of the 
resected kidney. This may be of importance if the kidney on the 
other side has been damaged before. 

When both kidneys are to be operated on, the best kidney 
ought, in my opinion, to be operated on first, so that this one is 
in order when the operation is done on the worst, as it may happen 
that a large resection or total nephrectomy may be required. 

In our series we have operated on 5 bilateral cases in which 
this has been put into practice. In one case with pyonephrosis 
on the right side with very poor function and local destruction 
on the left side, the left side was operated on first with resection 
of half the kidney (Case 3). The minimal function of the pyo- 
nephrosis on the right side helped to maintain renal function 
during the period immediately after resection of the best kidney. 
Still greater difficulties w^ere experienced in two cases where there 
was complete absence of renal function on one side because of 
ureteral stenosis and pyonephrosis, and at the same time a de- 
structive lesion on the other side (Case 9, Case 13). In one case 
the pyonephrotic kidney was removed first because it might he 
supposed to be doing damage by its toxaemia and because it 
was completely functionless. After nephrectomy, renal function 
seemed to improve slightly. At the resection of the sole remaining 
kidney this must alone be responsible for renal function, Hov- 
ever, all went well after a few days of oliguria and considerably 
depressed renal function (see case 9). [The other case (case 13) 
has recently been operated upon and is improving.] Our bio- 
chemists have been of great help to us with these cases. Haiy 
tests have served as guides to the treatment. 

For the future function it is important in general to save t e 
patient the largest possible reserve of renal tissue because t e 
kidneys may need this reserve when put under maximum strain, 
"iVhether the strain on renal function after removal of muc 
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Table II. 

Partial resection of kidney for tuherculosis. 
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^ Kidney ■without function. 


liealtliy tissue leads to activation of tuberculous foci, we do not 
know, but it is possible. , , 

It lias been shown experimentall)’- in dogs that they can live 
with half a kidney; that is one quarter of the normal renal tissue. 
Two of our cases seem to confirm this as the patients are in the 
best of health with half a kidney. We may expect that there will 
be a gradual hypertrophy of the remaining kidney substance as 
is found experimentally, and roentgen-examination seems to con- 
firm this. 

On the final results as regards healing of the tuberculosis by local 
operation on the kidney, it is too early to give an opinion. The 
urine is free from bacilli in 5 of our 6 cases with follow-up of 
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more than 9 months. Follow-up from month to month has shown 
that bacilli do not disappear at once but 4 to 10 months after 
resection, in part depending on streptomycin therapy, but also 
without connection with this. 

The follow-up is much too short, and the number of cases too 
few to draw any certain conclusions. 

It is clear that we must attempt to control the hacilli in the 
urine in the same careful way that we control the sputum in 
patients after operations for lung disease. Bladder infection has 
shown a considerable tendency to remission after resection and 
streptomycin treatment. "Whether this will lead to secondary 
stenosis of the ureter with moderate ureteric infection, we do not 
know. 

The general condition of all completed cases has been con- 
siderably better after operation. 

The series shows that it has been possible to accomplish a 
partial resection of a tuberculous kidney (or kidneys) with good 
immediate results, and to operate on bilateral cases. To what 
extent this procedure can come to compete with unilateral 
nephrectomy and medical and drug treatment, it is certainly 
too soon to give an opinion. 

Summarising one may say: 

1) Renal tuberculosis demands greater interest and systematic 
study than hitherto, because of its high incidence and often 
late diagnosis. 

2) Medical and drug treatment ought to be given much broader 
scope than before. 

3) Surgical treatment should be carried on in connection with 
medical treatment as is done in pulmonary tuberculosis. Aw 
attempt ought to be made to carry it out in a more selective 
manner than has been used up to now. 


Summary. 

The treatment of renal tuberculosis needs revision. Many 
cases are overlooked. Medical treatment is incomplete, thoug 
it may be improved by streptomycin and other drugs. Surgica 
treatment has involved the routine use of unilateral nephrectomy- 
The management of renal tuberculosis should be organised 
pulmonary tuberculosis as a pattern. There must be mass e o 
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at early diagnosis, increased medical treatment, and individu- 
alised selective surgical treatment. 

The surgical treatment in our cases has been carried out in a 
manner analogous with pulmonary tuberculosis. Medical and surgi- 
cal treatment have been combined. Those cases without evident 
destruction (shown by urography and pyelography) are treated 
medically. Cases with local destructive lesions have been treated 
by local resection of the focus, cases with total destruction by 
nephrectomy. The author has worked out a technique of partial 
resection of the kidney. This has been carried out in 14 cases of 
which 5 had bilateral disease. 16 resections and 2 nephrectomies 
have been performed. The mortality has been nil. Post-operative 
urinary fistula, bleeding or spread of the disease has not been 
observed in any case. At the end of treatment the two patients 
left with one half of one kidney are in good general health. 

It is too early to give an opinion on the final results as regards 
bacilluria. Of 6 cases observed for more than 9 months, 5 are 
abacillary. 
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From the Surgical University Clinic, Serafimerlasarettet, 
Stockholm, Sweden. 

(Head: Professor Gustap Sodbelund.) 


Pyelorenal Cysts. 

By 

GUNNAR THORSfiN, 
M.D. 


In November, 1948, a woman, aged 38, was admitted at the Surgical 
Clinic of Serafimerlasarettet, with a twenty years long history of renal 
disease for which she until then had been treated in the central com- 
munity hospital of her home town. Her mother had died in pulmonary 
tuberculosis, when the patient was 15 years old. In this connection she 
was exposed to t.b. infection. She had, however, showed no signs of 
active tuberculosis. 

The patient’s renal affection appeared for the first time in 1928, when 
she was 18, with shivers, temperature, increased micturition, pains 
in the right renal region and albuminuria. Subsequently, bladder 
troubles. Two years later uncharacteristic symptoms and intermittent 
pains in the left side, increasing in frequency during the following 
year. Five years after her first attack, in 1933, recurrence of pains on 
the right side, together with violent shivers, with temperature peaks 
up to 41 . s 0, tenderness and defense, anteriorly and posteriorly, above 
the right renal area. Vomited. Condition affected and dry. Small quan- 
tities of urine. Non-protein nitrogen 106 mg %. The urinary sediment 
contained plenty of white blood corpuscles and Bact. coli. 

Eoentgen-examination showed a considerably enlarged renal shadow 
on the right side, 8 cm broad, 16 cm long, a calcification, twice the size 
of a brown bean, at the site of the right ureter in the pelvis, and, m 
addition, calcifications on both sides of the lumbar vertebral column, 
the size of a walnut. The latter were interpreted as calcified mesenteric 
glands. The left kidney was judged normal. On account of the patien s 
condition and the rise in non-protein nitrogen, no urography was per 
formed. Ureterolithotomy -f- nephrectomy were performed. The ure 
had the width of a thumb. The kidney was large, described as a 
pyonephrotic sac. The changes were considered too pronounce 
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render future function possible. The after-course uneventful, tliougli 

pyuria witb Bact. coli remained. ^ _ 

Four months after the operation coli-infected urine was discnargea 
from tlie left ureter with an increased number of white blood corpuscles. 
Irrigation of the bladder and various antiseptics applied to the urinary- 
tract proved of no avail. Simultaneous retrograde pyelography was 
stated to show normal configuration of renal pelvis and calices. The 
calcium shadows were still interpreted as originating from mesenteric 

glands. . 

Two and a half years later, in 1936, again an onset of pains on the 
left side, with otherwise uncharacteristic symptoms. The infection in 
the left kidney remained, continuing to be resistent to therapy. Nor in 
this instance were the calcifications supposed to affect the urinary 
tract on the left side. Only 2 years later, i. e. in 1938, arose for the 
first time a suspicion that they were localized within the kidney. They 
were also stated to have changed appearance since 1933. See Fig. 1, 
the oldest retained picture. In 1940, deterioration in connection with 
pregnancy necessitated a legal abortion. 

In 1942, a new acute onset -with pains on the left side. Generally affect- 
ed condition, temperature 39 C. Albuminuria, but no bacteria ascer- 
tainable in the urine on this oceasion. Roentgen-examination at 
compression disclosed distinguishable concretions, displaceable in 
relation to the lower renal pole. The earlier diagnosis was rcadopted, 
viz,, mesenteric gland calcifications, situated outside the renal shadow. 
During the following months, daily slight pains above left renal region, 
and, later, new intense, left-sided attacks of typical nephralgic pains 
with spontaneous passage of stones, followed by anuria, temperature, 
rise in non-protein nitrogen and strongly affected general condition. New 
roentgen-examination including intravenous urography between the 
attach revealed that the calcifications had again changed shape, and 
a calculus situated at the site of ureter in the pelvis (Fig. 2). For the 
second time the calcifications were suspected to lie in the renal pole 
or close to it. After twelve hours’ anuria a disintegrating stone was 
obtained at ureteral catheterization. Clouded urine drained through 
the inserted catheter, but shortly afterwards anuria again set in. 
Renewed cystoscopy, 10 hours later, disclosed marked swelling of the 
ureteral orifice. The ureteral bar showed a club-like swelling. Catheter 
could not be inserted. The edge of the mucous membrane at the orifice 
was so pronouncedly swollen that endoscopic scissors could not grasp 
it. One blade was pressed against the orifice and the distal part of the 
ureter was slit up. After this a brownish mass spurted out from the 
ureter, followed by a cascade of cloudy urine. The anuria was overcome. 
Temperature and non-protein nitrogen fell rapidly. 

During the subsequent years on and off symptoms of cystitis, oc- 
casionally ache over the left kidney. Suspected that stones sometimes 
were spontaneously expelled. In the summer- of 1947 again pregnant. 
Roentgen-examination and urography in July showed that the caleium- 

ense shadows on the left side had further diminished in member. For 
tne first time they were now stated to be distinctly localized to one 

31 — M0993. Acta cliir. Scandinau. Vol. XCVIII. 
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group of calices. In addition, there was a suspicion of intrarenal calci- 
fications (Fig. 3). Also now the pregnancy was considered to involve 
serious risk and, for this reason, legal abortion + sterilization were per- 
formed. 

She was afterwards free from symptoms till October 25th, 1948, 
when a severe left-sided nephralgic attack again appeared, accom- 
panied by a rise in temperature to 39° C. Urinary secretion diminished. 
Urography now disclosed a row of stones in the lower part of the ureter. 
The collection of calculi in the lower renal pole had been still further 
reduced since the previons examination (Figs. 4 and 5). After spasmo- 
lytics the ureteral stones were spontaneously delivered. So far, the 
patient had on all occasions been treated at the central community 
hospital. After her discharge, she still felt slight acute pains on the left 
side and often rather chilly. Was subfebrile, had not seldom headache, 
nausea and vomiting fits. Applied at Serafimerlasarettet, admitted 
on November 20th, 1948. 

The general examination disclosed nothing noteworthy. General 
condition was good. Blood: Hb 83 %. Bed blood corpuscles 4.3 mill., 
white 4,500. Hematocrit 30 %. Serum albumin 6.i %. Blood calcium 
11.2 mg %. Blood phosphorus 3.4 mg %, Blood chloride 315 mg %. 
NaCl in plasma 520 mg %. COj binding capacity 42 volume %. Non- 
protein nitrogen 22 nig %. Urinalysis: Heller neg., Almen neg. 8—10 
white, 1 — 2 red blood corpuscles, 1— -2 renal epithelial cells per field 
of vision, plenty of Gram-negative rods. Culture: Bact. coli, resistant 
to sulfa and penicillin, sensitive to streptomycin. 

Eoentgen-examination on November 18th 1948 (Erik Lindgren): 
“The right kidney missing. The left kidney somewhat enlarged, situated 
in the usual place. In the lower part of the left kidney a great many 
calcifications. At changed position, a group of calcifications has moved, 
while a couple of minor calcifications has remained still. TJrografhj: 
Benal pelvis and calices well filled. From the lowest calix a rounded 
cavity, about 2 cm in diameter, fills through a narrow neck about 
1 cm long. It lies in the medio-inferior part of the Iddney, extending out 
to about two mm from the external contour of the kidney. In this cavity 
the movable calcifications lie. They, accordingly constitute calculi in 
the cavity. In the wall of the cavity (between the external contour 
and the contrast-filled cavity) are some small calcifications, i. e. those 
that remain unmoved when the patient changes posture. The ureter is 
a trifle wide, but no obstruction to passage exists (Fig. 6). 

A comparison with earlier pictures discloses that a cyst was to e 
found in the same place in 1938, which at that time was larger en 
now, containing a greater number of calcifications. In 1942 no consi e 
able change had occurred since 1938, ajiart from the fact that s ones 
were then to be seen also in the ureter. Since then, therefore, the cy 
has diminished in size, while the calcifications have been reduce 
number.” 

The diagnosis was fixed as pyelorenal cyst with stones, 
was considered impossible from the roentgen picture to 
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tinguisli tliis from a soKtary renal cyst of a different kind witli 
calcifications. A certain tendency towards self-kealing^ was ap- 
parently present, seeing tkat tke cyst kad successively diininiske 
and tke calcifications become fewer. No prospects of a complete 
evacuation of tke cyst were, kowever, supposed to exist. Tke 
cyst must be assumed to constitute tke focus of tke continuous 
infection of tke urinary tract for tke past 20 years. Tkis infection, 
as well as eack disekarge of a stone implied a serious risk of irre- 
versible damage to tke patient’s only remaining Iddney. Nor tkese 
reasons, operation was decided on. Tke purpose was to extir- 
pate tke cyst, if possible, or, otkerwise, to resect tke lower renal 
pole. 

Extirpation of tlic cyst in tke lower left renal pole was performed 
by tke author on November 24tk,- 1948. Left-sided lumbar incision. 
No perinephritis. In the lower renal pole a shrivelled, fibrous cystic 
formation, hardly the size of a fig, containing calculi, was palpated. 

'■ Apart from medially and caudally, it was on all sides encompassed 
by renal tissue. The surface of the kidne)’’ somewhat lobulated. Other- 
wise it seemed normal. The cystic formation was situated within tke 
kidney’s ovm capsule. It could be separated from the normal renal 
tissue partly by knife, partly by blunt dissection. All the time profuse 
bleeding from up to slate-pencil-wide vessels. Gradually, the some 
millimeters wide communication with the renal pelvis could be isolated 
and divided close to the pelvis. Attempt at invagination of the proximal 
part of the passage failed. For this reason, only the stump was ligated. 
After ligation of the vessels, a medially and caudally open crateriform 
cavity appeared in the lower renal pole. The walls of the latter could 
not be brought together by through-going sutures. A pedicled flap from 
m. psoas was turned in and fixed by sutures to tlie walls of the cavity. 
After the operation the surface of the kidney did not disclose any 
changes in colour, indicative of any disturbances in tke circulation. 
An X-ray film was inserted into the wound and exposed in order to 
preclude that stones during the manipulation, had passed from tke 
cyst to the urinary tract. No calcium-dense shadows were visible. 
Drainage of the wound cavity by a fine rubber tube. Otherwise suture. 
Immediately after tke operation, an amount of 200 ml of faintly san- 
guinolent urine was evacuated from tke bladder. 

Patlio-analomic diagnosis (Falconer): “Macvoscopy: solitarv cyst, 
the size of a fig., with a firm, smooth Avail. No definite stalk or neck- 
part ascertainable in the^ fixed specimen. In the cyst about a dozen 
brown-yellowish, hard, slightly faceted stones, approximately the size 
of the head of a pin. 

Microscopy: the Avail of the cyst resembles rather a changed kidney, 
ihus, innermost, an epithelial layer occurs, partly bulged or marked 
^ y small papillae, with tAvo strata, the exterior rather flattened, the 
interior one Avith high cells. Thus, tke type corresponds in these places 
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to those of the epithelium of the uriuarr tract. Within other areas, the 
epithelium is multi-stratified, with 3— 5 layers, assuming the nature of 
a uncornified squamous epithelium. Below the epithelium follows a 
layer of collagenous tissue with more or less sharply delimited groups 
of lymphocytes, some of which displaying reaction centres. In some 
places, particularly in one where the tissue gently protrudes into a 
bulge as a small papilla, minor groups of smooth musculature appear 
to be stored in the connective tissue. 

Outside the epithelium and the connective tissue, groups of mostly 
ectatic rounded lumina follow, deposited in connective tissue, con- 
taining a colloidal, moderately eosinophil mass, next surrounded by a 
simple, partly flattened, cubical epithelium. Bound this, the connective 
tissue collects in concentric layers as a membrana propria. Partly on 
a level with these ectatic lumina, partly outside them, groups of mostly 
obliterated and hyalinized glomeruli were found, whose structures 
here and there were clearly distinguishable. Outermost the formation 
is limited by some strata of collagenous, densely stratified connective 
tissue. 

The vessels are many and their vails thickened and hyalinized prac- 
tically throughout. In the connective tissue between the ectatic lumina 
and the destroyed glomeruli a diffuse, inconsiderable infiltration of 
lymphocytes. Foci of fairly large calcium granules. 

PatJio-anatomic diagnosis: renal cyst, formed like a hydronephrosis -f 
calculi. 

From the above description it is obvious that the cyst reveals struc- 
tures of a mucous membrane of renal pelvis (with metaplasia of the 
epithelium), as well as of degenerated renal parenchyma. 

The latter shows dilated renal and urinary canals in which the partic- 
ular kinds of epithelium have lost their characteristics, while the 
secretion appears to have stagnated and thickened. The glomeruli are 
severely changed, though, evidently, fully developed. A moderate 
inflammatory reaction occurs. 

With regard to these histological characteristics and the presence of 
calculi it seems most likely that this represents an originally normally 
constructed part of a kidney, strongly hydronephrotically and atropni- 
cally changed.” Fig. 7. t, j 

After-course: inconsiderable reaction. 1,200 ml of Dextran Ph an 
1,000 ml of glucose intravenously administered. During the secon 
24 hour-period a rather profuse amount of urine passed into e 
di’essing. However, after another 24 hours this ceased. The drainage 
tube removed on the fifth day. After this only slight suppuration or 
a few days. 

Since the urine also after the operation disclosed a moderate 
with sulfa- and penicillin-resistant coh strain, on the eighth day o g 
of streptomycin were applied for two days and reduced to 2 grn } 
for an additional 5 days. 24 hours after the application of the strep_^ 
mycin the urine was sterile and remained so. All traces of albu > 
which had been found almost constantly for 20 years, had 
disappeared, as well as the pyuria. 16 days after the operation i 
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venous urograpliy revealed good excretion, ordinary stape and width 
of the lowest group of calices, as well as absence of calcium-dense 
shadows on the left side (Fig. 8). 

18 days after the operation the patient was discharged as healed. 

The case offers an interest from several points of view. 

The possibilities of a diagnosis have been exclusively roent- 
genological. Because of the fact that the earliest pictures are no 
longer available, it is impossible to say whether the communication 
to the cavity in the lower renal pole existed as early as at the 
retrograde pyelography in 1933. Such a communication was no 
doubt to be found in 1938 but was disregarded and, consequently 
the diagnosis from the earliest plain pictm'e, viz. extrarenal glan- 
dular calcification with stone-free kidney, was maintained for 
several years. A temporary occlusion during a stone-passage from 
the cyst seems to have occurred in September 1942, when the 
urine was sterile in connection with simultaneous pains, high 
temperature and generally affected condition. Possibly the first 
diagnosis has also influenced the procedure on the occasion of 
the first operation. The description of the specimens does not 
justify any conclusions as to whether it had been possible to 
save the right kidney, had it been known that also the left Idd- 
ney was infected and carried stones. Had a correct diagnosis 
been available at the subsequent examinations, new prospects 
would have offered themselves and the story of the patient might 
have tmrned out differently. 

Once a diagnosis of a cyst containing stones in the lower renal 
pole, with a free communication to the renal pelvis, had been 
determined on, it remained to ascertain the nature of the process. 
Tuberculosis could be entirely eliminated. No grounds existed 
for the occurrence of the bilateral stone-formation from other 
reasons than a coli infection. Apart from the cyst, the calices in 
the upper half of the Iddney disclosed conspicuously long infundib- 
ular parts with a clumsy distal distention without any notice- 
able papillary excavations, as at a beginning hydro-calix. Such 
a shape of the renal pelvis is well known as a cause of resistent 
infections of the urinary tract, as well as of the formation of 
stones (OsTLiNG, 1934, Wixsbury-White, 1939, Bennett, 1941, 
Chalkley & Sutton, 1943, Rudstrom, 1948). 

Solitary cystic formations with an open communication of the 
renal pelvis are rare. On the basis of 10 cases, Krogius, 1904, 
classified them as a separate group. In his opinion, they original- 
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ted congenitally from some part of the renal pelvis. This concep- 
tion is contradicted by later findings and investigations, as indeed 
by the cases cited by Krogius himself. They very likely arise 
during the latter part of life in four ways that differ in principle, 
as follows: either through perforation into the renal pelvis from a 
renal or pararenal cyst, trough rupture of the kidney, through 
ectopy of a part of the kidney or through atrophy of renal 
parenchyma round a single calix with a subsequent cystic dilata- 
tion. In support of this contention may be quoted that, according 
to Chalkley & Sutton (1943), only 11 cases of solitary renal 
cyst in children had been described in the literature since 1893. 
In not a single one of these cases was, however, any communi- 
cation with the renal pelvis to be found. Among 471 congenital 
renal and ureteral anomalies. Smith and Orkin (1945) did not 
discover a single case of such a cyst. The number of such cysts, 
ascertained in adults, probably amounts to about fifty, including 
the so-called pyelorenal cysts or cases of hydro-cahcosis. 

Solitary cysts in, or adjoining, the kidney occur, in round 
numbers, in 1 instance of 200 renal affections submitted to opera- 
tion (Israel, 1/217, Schmieden, 11/2100). As a rule, they consist 
of a simple, thin-walled cystic formation, the inner side being 
coated with a simple cubical epithelium without any components 
other than connective tissue and minor vessels in the wall. The 
contents are clear, poor in constituent elements. Mostly, they 
are localized to the lower renal pole and may attain a consider- 
able size. Their origin has not been incontrovertibly elucidated. 
Usually, they appear to injure the kidney only through a secon- 
dary dislocation of kidney or ureter with subsequent disorders 
to circulation and discharge. Roentgenologic or chnical differ- 
ential diagnosis as against tumor or cyst of some other kind can- 
not be determined even after puncture and contrast injection. 
■There are descriptions of cases when only a microscopic exa- 
mination has disclosed a thin plate of cancer or of hypernephroma 
within a limited area of the wall of the cyst (Hepleb 1930). 
Treatment with puncture and sclerosing injections must therefore 
be rejected. This also for the reason that, in the course of sue 
treatment, a stormy reaction has set in, whereby a later conser 
vative surgical intervention, saving the kidney, would not e 
performable. 

In other instances, the serous cysts consist of a lymphogenous 
cyst in the renal hilus (Henthorne 1938), usually originating 
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from inflammatory processes or a collection of fluid between the 
surface of the kidney and its capsula propria, viz. so-called hydro- 
cele renis (Krogius 1930). Also dermoid cysts and aneurysmal sacs 
in the immediate proximity of the renal pelvis have been observed 
(Hepler 1930). 

In these five cystic forms, the occurrence of a communication 
with the renal pelvis through atrophy by pressure is conceivable, 
though to the authors knowledge no such case has been indisput- 
ably ascertained. On the other hand, the occurrence of such a com- 
munication between cystic adenocarcinomas, sarcomas and hyper- 
nephromas is known (Krogius 1904, Magoun 1939). A com- 
munication between the renal pelvis and the cyst has also been 
observed in so-called blood cysts or pseudohydronephroses 
(Crabtree 1935, Johnson and Smith 1941), which originate 
from hquified perirenal hematomas after traumatic ruptures of 
the kidney. In that instance the communication consists of a 
persistent renal rupture.' The probably first reported case of renal 
cyst communicating with the renal pelvis, viz. that described by 
Caesar Hawkins, published in 1833, can be suspected of having 
been of this origin. 

A few years later, 1837 and 1841, Rayer reported the probably 
first published case of renal cyst with an open communication 
with the renal pelvis, which had to be interpreted genetically 
by means of the, in principle, fourth mechanism of origin, viz. 
dilatation of a cahx or group of calices with simultaneous destruc- 
tion of its renal parenchyma. 

Cystic formations originating in this manner, have been given 
various names, such as pyelogenous cysts (Quinby and Bright 
1935), hydrocahcosis (Watkins 1939) calyceal diverticulum 
(Prather 1941), calyectasis (Engel 1947). Considering the essen- 
tial part that destruction and dilatation of the renal tissue are 
hkely to play in their origination, pyelorenal cyst seems to be 
a more adequate term and, in addition, it does not signify anything 
as^ to their contents. Apart from the forementioned authors, 
minor series and isolated cases with such formations have in 
recent years been pubhshed by Ostling (1934), Ljunggren 
(1936), Winsbury-White (1939), Hyams and Kenyon (1941), 

ATViG (1941), Lerner and Gazin (1946) and Rudstrom (1941 
and 1948). There appears to be reason to question whether the 
formations discussed by Ask-Upmark (1939), which he terms 
recesses of the renal pelvis, are not genetically similar. Ask- 
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Upmark Hmself makes' this suggestion tkougli ke regards the 
formations as congenital, originating “von einer zytotropischen 
Diskoordination zwiscken dem Ureteralen Zystem und dem 
Blastemapparat”. He is of the opinion that a congenital origin 
is proved by the absence of glomeruli or remnants of glomeruli 
in the cystic wall, while, on the other hand, canals containing 
colloid have most often been found, even in such numbers as to 
make the tissue resemble a struma colloides. 

. It is difficult to arrive at any conclusions regarding the origin 
of the cysts even from a microscopic examination. The occurrence 
of transitional or metaplastic squamous epithelium, as well as 
of smooth musculature in the cystic wall has been cited in support 
of a pyelogenous origin. Absence of such epithelium or of rem- 
nants of glomeruli does not appear to exclude the possibility of 
an etiologically combined simultaneous origination from renal 
pelvis and kidney, nor does the absence of a communication 
between the cyst and renal pelvis do so. In Hyam’s and Kenyon’s 
case the origin and later closure of the cysts could be followed 
roentgenologically and afterwards verified patho-anatomically. 

Genuine renal pelvis diverticula or cysts, .originating in dis- 
united ureteral ramifications have not been defirdtely established. 
In one of the cases reported by Krogius the cyst may, howver, 
have arisen from an aberrant ureteral branch with the supple- 
rnentary ectopic, renal part belonging to it and consequently 
be an example of the third possibility mentioned above. In 
another of the reported cases, the cyst communicating with the 
renal pelvis and the renal papilla opening into it would, on the 
other hand, rather be supposed to have originated from a renal 
rupture and, consequently, be referable to the so-called pseudo- 


hydronephroses. 

As will be seen from Kudstrom’s paper (1948), various authors 
have regarded the hydrocahx as resulting from a calyceal stric- 
ture on an inflammatory basis, in which changes of the type o 
pyelitis cystica have been noted (Ostling 1934), or from obturat- 
ing stones, but cases occur without infection (Bennett 1941) or 
■stone (Watkins 1939 and others) or either (Beneventi 1943). 
.For this reason, in Watkins’ .opinion,’ circular spasm in the in 
.fundibular part of the calix with a relative obstruction consi 
tutes the cause. Beneventi’s (1943) classification of the cys s 
,in hydrocalix, calyceal diverticula, renal cysts and locaize 
obliterating pyelonephritis has a more theoretical than real asis. 
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Of paxticular interest from the point of view of the origin are, 
on the other hand. Hinman’s and Hbpler’s (1926) investiga- 
tions. 

In their own view, their experiments are elucidative with regard 
to the etiology of all solitary renal cysts, a contention which may 
have to lie accepted with reserve. All the same, their experi- 
ments are very instructive as to the occurrence of pyelorenal 
cysts. They found that the hydronephrotic development in kid- 
neys of rabbits occurred considerably more rapidly and assumed 
much more extreme forms when the obstruction of the urinary 
tract was combined -svith a reduced or abolished arterial blood 
supply. By means of combining a ureteral ligature with ligation 
of branches of the renal artery, local sac-like distentions, with a 
narrow communicating aperture to the renal pelvis, were in a 
short time obtained. When the discharge from a renal papilla was 
occluded through fulguration and the artery was ligated to the 
corresponding pyramid, a solitary renal cyst without any com- 
munication with the renal pelvis arose. The histologic picture of 
the walls of the experimental cysts entirely conformed to those 
observed in clinical cases. Also the macroscopic conditions dis- 
closed complete conformity to the deseribed cases. The investiga- 
tors assume that vascular lesions, endarteritis, aneurysm, infarcts, 
pressure of tumors etc., through local arterial circulation disturb- 
ances, will cause a likewise local malacia in the kidney, and 
that afterwards, in such a place, a cyst-like distention will be 
rapidly established, particularly when a simultaneous obstruction 
of the urination occurs. 

Local arterial disturbance of the circulation, obstruction of the 
urinary flow, stone formation and infection appear to be co- 
operative factors in the origination of pyelorenal cysts. With 
regard to the infection, in all cases that the author has been able 
to find in the literature, except one (Hyam and Kenyon 1941), 
it has been due to Bact. coli. 

An anomalous shape of the renal pelvis, with long, narrow cali- 
ces, involving a tendency to temporary or permanent stenoses, 
has been regarded as being predisposing. Such calices are to be 
found here and there in the kidney of the above described surgical 
case. In several places, also clumsy, cyst-hke calices are noticed 
distally to these narrow caKx infundibulae. Also in another case, 
which the author has observed several such calices are to be seen, 
but the small pyelorenal cyst which, to judge from the roentgen 
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pictures, developed did not localize itself to any of these calices 
but to a primarily, quite normally formed calix. 

In this case a common cystopyelitis with Bact. coli appeared in a 
woman, aged 21 , with a previously healthy kidney. Apart from isolated, 
long, narrow calices, especially on the left side, urography disclosed 
nothing abnormal. The lowest calix on the right side showed an entirely 
normal shape (Kg. 9). Half a year later, about half-way through her 
first pregnancy, a new cystopyelitis appeared with abdominal pains 
on the right side, violent changes in temperature, but slight pyuria. 
Culture still showed Bact. coli. When the pyelitis had abated, and the 
patient had been delivered of the child, another urogram was taken. 
This showed a club-shaped cystic distention of the lower calix on the 
right side. At the same time, the papillary excavation had totally 
disappeared, while the breadth of the parenchyma belonging to it had 
considerably diminished (Fig. 10). Control examinations during the 
subsequent lO-year-period have disclosed an unchanged picture. The 
case has been regarded as a first phase of development of a pyelorenal 
cyst. 

The localization within the kidney of the pyelorenal cysts has 
varied. Usually, they are to be found in the upper or lower pole. 
They appear to be somewhat more common in women. 

In the symptomatology, grinding pains in the abdomen and 
back have predominated, alternating with typically nephralgio 
pains, together with general symptoms, often of a dyspeptic 
nature in connection with headache, and, finally, symptoms of 
infection of the urinary tract and, in several cases, stone for- 
mation with passage of stones. For long periods the patients may 
be free from symptoms. A completely spontaneous evacuation of 
the calculi from a cyst, communicating with the renal pelvis, 
has been observed by Rudstrom (1941). Also in the case related 
above, the majority of the stones escaped spontaneously. Simul- 
taneously, the cyst diminished in size. 

The diagnosis entirely depends on the roentgen-examination. 

At any rate, the latter, together with the clinical finding, uall 
probably always render a differential diagnosis as against tuber- 
culous caverns possible, while a differentiation as against rena 
abscesses with perforation into the renal pelvis and renal cysts 
of some other origin will not be performable. As stated above, 
a genetic differentiation as against other forms of cysts may 
prove difficult or impossible even after a histologic examination. 

In cases deficient in symptoms the therapy has been exclusive y 
expectant, while, in cases with stones, persistent infection or a 
the suspicion of a tumor, surgery has been resorted to. As ud 
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STROM (1948) states, the kidney has, in this connection, been 
sacrificed, most often, it will seem, needlessly. In the majority 
of cases the cyst could, probably, have been excised and removed 
by means of renal resection, as was done in Engel’s and Eud- 
strom’s cases, as well as in the present one. In Engel’s 9 cases 
of conservative intervention the final result proved permanently 
favourable after 5—12 years. 


Summary. 

Two cases of pyelorenal cysts are described, one in the only 
remaining Iddney with multiple calculi and infection in the cyst 
for more than 20 years, resulting in a condition imperilling life, 
with anuria in the course of an earlier spontaneous passage of 
stones. Health returned, after excising the cyst and streptomycin 
treatment. In both instances, infection ^vith Bact. coli occurred. 

The etiology of the pyelorenal cysts is discussed together with 
other solitary renal cysts communicating with the renal pelvis. 
They are supposed to be acquired. Their symptomatology, diagno- 
sis and therapy are touched upon. The therapy should, according 
to the symptoms, be conservative or conservatively surgical. 
Nephrectomy should not be necessary. 
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Surgical Intervention in Eecnrrent and in 
^‘Kadioresistant” Cancer of tlie 
Uterine Cervix. 

By 

J. HEYMAN, Professor, M.D., and B. BELONOSCHKIN, M. D. 


At the Radiumhemmet cases of cancer of the uterine cervix 
are treated with radium and Roentgen radiation, the radium 
being considered the most important. Surgery is used only in the 
event of failure of radiotherapy in either of the two following 
instances: 

(a) local recurrence following primary healing by radiotherapy, 

(b) failure of response to radiotherapy, i. e. the so-called radio- 
resistant cases, 

A case is classified as an instance of local recurrence if a fresh 
local lesion develops after freedom from evidence of disease 
has been demonstrated by repeated examinations for six or more 
months. Prior to first treatment some cases of this type appear 
early some advanced. 

The following two types of cases are classified as “radioresis- 
tant”: 

1. Small primary lesions which remain macroscopically un- 
changed following a complete course of irradiation, 

2, More extensive growths which do not disappear even though 
markedly diminishing in size and extent following irradiation. 

Most of the so-called radioresistant cases which are subjected 
to surgery are prior to first treatment interpreted as early. 

Since there is no definite dividing line between the two groups 
it is occasionally difficult to determine whether a case should be 
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classified in the category of local recurrence or “radioresistant’-. 
This is particularly true if only one or Wo months have elapsed 
in the period heWeen “freedom from evidence of the disease” 
and "local recurrence”, or if no follow up examination has been 
done for several months during that period. 

In classifying the cases the original size and extent of the 
growth should also be considered. It is reasonable to presume 
“freedom from evidence of the disease” in a case where an ori- 
ginally large and extensive growth almost completely disappears 
leaving a small suspicious remnant that remains unchanged for 
a long period of time. On the other hand, it is likewise reasonable 
to register a case as “radioresistant” where the conditions are 
reverse, i. e. an originally small, circumscribed growth and a 
short time of observation. 

At the Radiumhemmet 136 cases of a total of 6,302 cases of 
primary cervical cancer have been submitted to hysterectomy 
or to an exploratory laparotomy for one of these two reasons 
during the period 1914 to June 1947. 


(a) Operation because of a Local Recurrence. 

Each patient having completed her radiotherapeutic treatment 
for cancer of the cervix, is examined regularly at the Radium- 
hemmet. During the first years following treatment the exam- 
ination is usually repeated monthly or bimonthly. If a patient 
once clinically free from evidence of the disease, develops a 
local recurrence, hysterectomy is considered strongly indicated. 
Operation should be performed without delay because there is 
great risk of rapid progression. 

Prior to operation the possibility of radical removal of the 
growth should be carefully estimated by bimanual examination 
and cystoscopy. In spite of careful examination cases are fre- 
quently encountered in which at laparotomy radical removal is 
found to be impossible because of lymph-node metastases, in- 
volvement of the parametrium or involvement of the bladder. 
This will be discussed more fully later. 

Further, it should be observed that in a number of cases great 
difficulties are encountered in distinguishing between local re- 
currence and late radium reaction. When in doubt we prefer to 
wait or to treat by electro-fulguration. A microscopic examination 
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of a biopsy is often of value but will frequently provide no def- 
inite information. 

Group (a) includes only cases in wbicb a radical operation was 
considered feasible. The following are excluded: Patients con- 
sidered inoperable because of the spread of the growth or be- 
cause of complicating disease; patients treated by electro-fulgu- 
ration of the recurrence. These two categories form a much larger 
group than those submitted to hysterectomy. 

The cases operated upon because of local recurrence number 
69, i. e. about half the total number of operated cases and 1.1 
per cent of the total number of cases treated. In eight patients 
the operative intervention was restricted to an exploratory laparo- 
tomy because of lymph-node metastases. 

Fourteen of the sixty-nine patients operated upon have been 
observed for less than five years after operation. Sixteen of the 
remaining fifty-five were alive and free from evidence of the dis- 
ease at the end of the five year period, i. e. a relative 5-year 
cure rate of 29.1 per cent. 

Four patients died following operation, i. e. a primary mor- 
tality of 5.8 per cent; one patient died from intercurrent disease 
a year and a half after operation, and six are alive without evi- 
dence of the disease and observed for less than five years; forty- 
two died from cancer, including the eight patients submitted to 
an exploratory laparotomy. Of these forty-two patients twenty- 
one died within a year following operation, i. e. 50.0 per cent. 

The interval between the completion of radiotherapeutic treat- 
ment and the operation, and the distribution of patients alive 
without evidence of the disease five years after operation was as 
follows: 

Interval of ^/a to 1 year — 36 cases — 9 five-year survivals. 

Interval of 1 to 4 years — 17 cases — 7 five-year survivals. 

Interval of 10 to 12 years — 2 cases — 0 five-year survivals. 

At laparotomy it was noticed that in twenty-one of the sixty- 
nine cases (30.6 per cent), operated on because of local recurrence, 
the cancer had extended outside the uterus. Of these one patient 
was alive and free from evidence of the disease five years after 
operation; she died from cancer in the seventh year. One is 
alive and free from evidence of the disease more than four years 
after operation. Four pat.ents died at operation. Of the remaining 
fifteen patients, eight survived the operation for more than one 
year (53.3 per cent). 
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To the group of local recurrences are referred ten cases in wliicli 
there was no visible recurrence on inspection of the vagina and the 
portio. The patients were submitted to hysterectomy because of a 
sudden and considerable enlargement of the uterus indicating a re- 
currence situated somewhere within the uterus. 

Six of the cases were originally endocervical growths; adenocarci- 
noma in four cases and squamous cell carcinoma in two cases. They 
were operated upon 1, % 27 ., 4, and 11 years after irradiation. 
Microscopic examination of the removed specimen showed involvement 
of the entire endometrium in three cases, of the cervical endometrium 
in one case, and of the upper area of the corpus endometrium in two 
cases. 

Three cases were originally large cauhflower adenocarcinomas on 
the portio and one was a squamous cell cancer showing a crater in 
the right vault. In the three first mentioned cases the recurrence 
was confined to the endometrium of the corpus and not extending 
below the internal os. 

Three of the seven cases of adenocarcinoma were ahve and free 
from evidence of the disease five years after operation. 

A rapid increase in size of the uterus, caused by fluid indicates 
a recurrence. An intrauterine recurrence is frequently observed in 
corpus cancer. It is occasionally noticed in endocervical adenocarci- 
noma and is rare in squamous cell cancer of the portio. 

(b) Operation because of “Radioresistance”. 

As mentioned above, this series includes (1) early cases in 
which there was little or no difference in size and extent of the 
growth during and after radiotherapy and (2) cases in which 
a continuous regression was observed at first but in which the 
tumour, instead of disappearing, began to grow anew. No cases 
are included which, on account of the spread of the growth and 
the patient’s general condition, were considered as bad operative 
risks. Consequently, most cases are of Stage I and II. 

Close control of the individual patient during and after treat- 
ment and a fair share of experience is required in order to define 
a case as “radioresistant”, and to judge the degree of operability. 

The Eadiumhemmet series of “radioresistant” cases submitted 
to laparotomy number 67, i. e. about half of the total number of 
operated cases and 1.1 per cent of the total number of cases 
treated. In four cases the surgical intervention was restricted to 
exploration because of pelvic lymph-node metastases. 

Fifty-eight of the sixty-seven patients have been observed 
for at least five years following operation. Seven of these were 
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alive and free from evidence of the disease at the end of the five 
year period, i. e. a 5-year cure rate of 12.1 per cent. 

Fourteen patients died following operation, i. e. a primary 
surgical mortality of 20.8 per cent; two are alive without evi- 
dence of the disease and observed for less than five years; forty- 
four patients died from cancer within 5 years after operation, 
the four exploratory laparotomies included. Of these forty-four 
patients, thirty-four (77.3 per cent) died within a year follow- 
ing operation. 

With access to the great improvements offered h)^ modern 
surgery it might have been possible to avoid the high incidence 
of primary mortality. It should, however, be observed that in 
ten of the fourteen patients, the cancer had spread outside the 
uterus. The operation was technically difficult and may be 
characterized as one desperate last effort. The ten patients would 
have died from cancer probably within a year and a reduced 
primary mortality would not have altered the 5-year cure 
rate. 

The interval between the completed radiotherapy and the 
operation, and the distribution of the patients alive without 
evidence of the disease five years after operation was as 
follows; 

Interval less than 1 mouth — 6 cases — 0 five-year survival. 

Interval less than 2 months — 10 cases — 1 five-year survival. 

Interval less than 3-6 months — 42 cases — G five-year survivals. 

At laparotomy it was noticed that the cancer had extended 
outside the uterus in thirty (44.7 per cent) of the sixty-seven 
cases. None of these patients survived the 5-year period. Ten 
died at operation; of the remaining twenty patients five sur- 
vived the operation for more than a year (25.0 per cent). 

Discussion. 

A comparison between the two groups of cases operated upon, 
(a) the local recurrences and (b) the “radioresistant” cases, 
shows the following differences: 

(1) The 5-year cure rate is 29.1 per cent in group (a) and 12.1 
per cent in group (b). 

(2) At the time of operation the cancer had spread outside the 

u erus m 30.6 per cent of the group (a) cases and in 44.7 per 
cent of those of group (b). 

32 i90993. Acta cliir. Scandinav. Vol. XCVIII. 
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(3) Of the patient dying from cancer within five years follow- 
ing operation 60.0 per cent of the group (a) cases and 77.3 
per cent of the group (b) cases died within a year. 

(4) The 6-year cure rate tends to improve parallel to an increase 
in length of the interval between radiotherapy and operation 
(see p.p. 491 and 493). 

From the above observations we may conclude that hysterec- 
tomy in case of local recurrence following radiotherapy is a 
justifiable procedure; it may result in a thirty per cent 5-year 
cure rate and the operative death-rate is low (5.8 per cent). 
A radical operation in cases with lymph-node metastases or 
with involvement of the parametrium or the bladder offers 
apparently little chance of cure and a palliative effect is noticeable 
in a limited number of cases only. 

Surgical intervention in “radioresistant” cases seems to be 
a dangerous procedure with a high primary mortality (20.9 
per cent), and to be of minor effect in respect of cure and palliation. 
It should be restricted to cases in which, at laparotomy, no cancer 
outside the uterus is noted. 

The mentioned differenes in the clinical behaviour between the 
local recurrences and the “radioresistant” cases may deserve 
further attention. 

The term radioresistant was adopted in the early days of 
radiotherapy in order to characterize special types of cancer in 
which radiotherapy would fail even if applied at an apparently 
early stage. Among the different types of “radioresistant” cases 
of cervical cancer were mentioned the adenocarcinoma and 
the undifferentiated cancer. Further efforts to define, clinic- 
ally and microscopically, the “radioresistant” cases have failed. 
It is still not possible to distinguish by present means special 
groups of cases which because of “radioresistance” are unsuitable 
to radiotherapy. 

Since there is no other practicable way, it is customary to 
estimate the prognosis in cases of cervical cancer by the anatomo- 
clinical extent of the growth. However, any experienced clinician 
is aware of the fact that the prognosis is not determined only 
by the extent of the growth. He knows that cases of apparently 
identical extent may vary considerable as to the degree of ma- 
lignancy. For example, within Stage I there are some cases 
which will long remain local and some which will spread rapidly. 
In a large sample of Stage I cases different degrees of malig- 
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nancy will be represented. They form a continuous series 
characterized by a gradually increasing degree of malignancy. 
At the beginning of the series are the least malignant cases 
which after treatment will be cured and will remain cured. 
Then follows the more malignant in which a primary cure will be 
obtained but which will sooner or later develop a local recurrence. 
Next in the series are the cases which will never be primarily 
cured but in which treatment will be followed by a more or less 
pronounced improvement. ^Finally, the series terminates with the 
cases in which the cancer will continuously progress in spite of 
treatment, i. e. the extremely malignant, incurable cases. 

It is conceivable that Stage I is composed of a high proportion 
of less malignant cases and a relatively small number of extremely 
malignant ones, and that conditions are reversed in Stage III 
for instance. This way of looking at the problem would explain 
the failure of therapy in a relatively small number of Stage I 
cases and the varying cure rates noticeable when comparing 
small series of cases. It would also explain why treatment suc- 
ceeds in a small number of patients seeking treatment in an 
advanced stage, and the moderate cure rate in Stages II and III. 

All the differences mentioned above (p.p. 493 and 494) favour 
the presumption that the cases which we have registered as local 
recurrences are less malignant than are those registered as “radio- 
resistant”, Such a presumption would explain why the local 
recurrences show (1) a higher cure rate, (2) a smaller proportion 
of cases spreading outside the uterus, and (3) a longer period of 
survival, and why (4) the result improves parallel to an increase 
in length of the interval between radiotherapy and operation. 

The samples of patients are too small for definite conclusions 
to be drawn. However, should our observations hold true, it 
would mean that the cases which appear to be “radioresistant” 
are in fact of the more malignant type and that the reason for 
failure of radiotherapy should be attributed to a pronounced 
malignancy and not to “radioresistance”. 

The varying degree of malignancy should be kept in mind 
when, for the purpose of publicity, the phrase is used that cancer 
of the cervix can be cured in nearly a hundred per cent of the 
cases if treated at an early stage; it should be remembered when 
drawing conclusions as to the value of different methods of treat- 
ment from a comparison of the results obtained in a small series 
of cases, and when discussing the recent claim for an extended 
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use of surgerj either as a primary intervention or combined 
vuth preoperative irradiation. The claim is based on the pre- 
sumption that by surgery it would be possible to save a number 
of cases which cannot be cured by radiotherapy, and to improve 
the final result of therapy. Should, however, the cases in wh'ch 
radiotherapy fails, coincide with a more pronounced malignancy, 
the cases will be cured by no method of treatment, whether 
radiological, surgical, or combined. It will seem as if the cases 
which on clinical observation appear to be “radioresistant” are 
in fact incurable. 


Siimni.'iry. 

Report on two series of cases operated upon following radio- 
therapy; (1) sixty-nine cases of local recurrence and (2) sixty- 
seven “radioresistant” cases. The observations made at operation 
and the difference in the results obtained within the two series 
indicate that the so called radioresistant cases are of a more 
malignant character than are the cases which after a primary 
cure develop a local recurrence. Attention is drawn to the pos- 
sibility of “radioresistance” being synonymous to incurability 
whatever the method of treatment used. 



From the Surgical Clinic of the Central Hospital of Orobto (Sweden). 
(Chief: Prof. G. BOHMANSSON.) 


Pain ill tlie Hand Caused by Localized 
Thrombosis in the Hadial Artery. 

Report of a case. 

By 

LARS-ERIK GELIN. 


Posttraumatic thrombosis in the vessels of the hand have been 
described by von Rosen in 1934, in the ulnar artery, and by 
ScHAR, who in 1935 published two cases, one in the radial and one 
in the ulnar artery. A case with similar symptoms has been report- 
ed by Snyder and Snyder in 1938 and this showed thrombosis 
in the deep veins of the hand. 

A patient with thrombosis in the radial artery has recently 
been treated here. Compared with the above mentioned cases he 
presents a typical clinical picture, and a report of the case might 
be of some interest. 


Case Report. 

A 35-year-old previously healthy metal-worker presents himself 
with continuously increasing pain of five weeks duration in the first 
left intermetacarpal space dorsally. He himself does not suspect trauma 
to be the cause of his troubles, but he remembers having hit an iron- 
frame with the hand a few weeks before the pain started and having 
had slight pain for two days. He describes his pain as being initially 
a dull ache of successively increasing intensity and subsequently 
changing to pain on movements. About a week before consulting us 
he also began to experience neuralgiform pain radiating from the 
first intermetacarpal space towards the thumb and index finger and 
towards the wrist and lower arm. The pain is finally of such intensity 
as to render his going to sleep difficulty and make it impossible for him 
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to continue his work. He feels no increased sensitivity to cold. Belief 
is obtained by gripping the lower arm steadily with the healthy hand 
p that venous congestion is effectuated and also by keeping the hand 
immobilized in the position of rest. 

Upon his first visit nothing particular was to be found on the general 
V examination. The skin appeared normal on both hands and no difference 



in surface temperature between the two hands could be palpated. The 
soft parts in the first left intermetacarpal space were shghtly swollen. 
A distinctly painful spot was found on palpation deeply near the head 
of the first metacarpal bone, where a small induration could just be 
discovered. The strength of the grip between thumb and index finger 
was decreased. Boentgenologically the hand was normal. 

As no definite diagnosis could be arrived at, the hand and lower arm 
were immobilized, in spite of which severe pain persisted. Local infil- 
tration with procain resulted in five hours’ freedom from pain.^ As the 
pain increased in intensity we finally ad\dced surgical exploration sus- 
pecting a ganglion, a neurinoma, an implantation cyst or a glomus 
tumour. 

Two months after the pain had started a conduction anesthesia of 
the radial nerve was applied and an incision was made dorsaUy in the 
first intermetacarpal space. The branches of the radial nerve were 
exposed and found to be normal. The long extensor tendon of the thumb 
was held aside, thereby exposing the radial artery which showed to 
be fusiformly swollen, thickened and of blue colour within 2.5 cm. lu 
this part of the artery no pulsations could be felt, but the dorsal carpal 
branch of the radial artery and the main stem proximally to the origin 
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of tliis brancli were pulsating normally. Distally to tlie diseased portion 
of the artery two branches were given off to the thumb and index 
finger, and these branches were non-pulsating, contracted and white- 
glistening. The diseased portion of the radial artery was ligated and 
removed. Shortly after the removal of the diseased arterial segment 
pulsations could be seen in the previously contracted and bloodless 
branches to the thumb and index finger. The incision was ^sutured. 

The structure removed was an arterial segment of 2.5 era’s length 
containing a hard thrombus. Anatomo-pathological description (Beh- 
eing): "Arterial vessel with thrombus in advanced stage of organiza- 
tion. In a cross-section from the middle of the removed structure, where 
evidently the thrombus is oldest and most organized, the vessel-wall 
is attenuated and reduced with dissolved muscular coat, reactionary 
fibrotic changes and haemosiderosis. These changes diminish succes- 
sively in both directions from the central section and soon disappear. 
The thrombus remains, but becomes smaller and more recent. No 
changes beside the above-mentioned can be found in the vessel-wall. 
No eosinophils are seen. Owing to the circumscribed character of the 
changes in the vessel-wall and the abscence of signs of other vascular 
diseases the process is considered as being of traumatic origin.” 

The wound healed by first intention. Two weeks after the operation 
the patient was free from pain and returned to work. 

Discussion. 

Etiology: The previously reported cases of similar kind are 
probably caused by a single trauma. In this case too, the traumat- 
ic origin seems probable in spite of the patient’s not having him- 
self stated trauma to be the cause of his troubles. 

Besides having a traumatic origin, thrombotic processes in ar- 
teries can be the result of diseases in the artery wall and its imme- 
diate neighbourhood. Of special interest in this connection seems 
to be the unspecific type of arteriitis described by Thorsen and 
Dies in 1947, a circumscribed arteriitis with severe pain, clinically 
appearing as foot-weakness, brachialgia, back pain or headache. 
This type of arteriitis is most commonly met with in the temporal 
artery, where it has been described by among others Sjovall and 
Winblad in 1944. 

The pathological process can as a rule be reconstructed from 
the histological picture: trauma with damage to the arterial wall 
and an endothelial defect, thrombus formation on the damaged 

spot and secondary thrombosis, later organization and recanal- 
ization. 

The abscence of inflammatory cells supports the differential 
diagnosis vascular disease — traumatic injury. 
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Clinical 'picture: The clinical picture has been uniform in all 
the reported cases. In connection with the injury the patient 
experiences pain from the contusion corresponding to the severity 
of the trauma; as a rule the injury is slight and the immediate 
pain is negligeable. After a free interval of 2 — 4 weeks increasing 
pain is felt and subsequently severe neuralgiform pain makes 
the normal function of the hand impossible. 

On examination a localized tenderness and sometimes a palpable 
mass is felt. A typical feature is that in the reported cases a gan- 
glion has been the attempted preoperative diagnosis. 

Patho-physiology : In Leriche’s great work on the physiology 
of arterial occlusion the importance of the reflex spasm is pointed 
out. According to Leriche there is in the arterial wall a mecha- 
nism for the control of the collateral circulation. A constant 
stimulus to an artery, as from a thrombus, causes contraction in 
the collaterals and ischaemia in the tissues supphed from the 
affected vessels. 

Eemarkable in this case is that immediately after the removal 
of the diseased artery the collaterals to the branches for thumb 
and index finger began to function so that it was possible to watch 
the blood-filling in the formerly contracted, bloodless branches, 
which ought to be of a special interest in connection with the 
opinion of Leriche. 

Both in VON Rosen’s and Schar’s cases direct contact were 
found between the diseased artery and small branches of nerves, 
which they connected with the neuralgiform pain. In our case 
also, there was typical neuralgiform pain without the radial 
nerve being in contact or even in the neighbourhood of the diseased 
artery. It seems more possible that an ischaemical stimulus of 
the ends of the nerves is the cause of the neuralgiform pain. 

Therapy and prognosis: In the above-mentioned cases removal 
of the diseased artery has been carried out. Freedom from pain 
and capacity for work has been attained 2 — 3 weeks after the 
operation. As palliative treatment blocking of the stellate ganglion 
can be tried. Removal of the artery gives an exact diagnosis and 
freedom from pain immediately and effectively. 

Conclusion: Severe pain in the hand with locahzed tenderness 
often indicates exploration of the region from a diagnostical and 
therapeutical point of view. Possibly cases of localized thrombosis 
in the arteries of the hand are not so rare as their presence in the 
literature seems to indicate. 
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Suiiiinary. 

A case with severe pain in the hand caused by thrombosis in 
the radial artery is described and compared with three earlier 
described cases of thrombosis in the arteries of the hand. Etiol- 
ogy, chnical picture, patho-physiology and treatment are dis- 
cussed. 
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From the Surgical University Clinic, Akademiska Sjukhuset, Uppsala. 
(Head: Professor Ollb M. D.) 


The Treatment of Post-TrfiumatiCj Habitual 
Dislocation of the Ulna in the Distal 
Radio-Ulnar Joint. 

By 

OLLE HULTEN, M. D. 


Habitual dislocation of tbe ulna is not a particularly common 
complaint. It is, nevertheless, of some interest since its treatment 
involves considerable difficulties and it is accompanied by appre- 
ciable invalidity. The cases reported in the following illustrate 
these statements. 

Case 1. The patient was a woman, born in 1926. At the age of 12 
she suffered a fracture of the right forearm of a fairly mild nature. 
It was treated in the Out-Patients’ Department with a plaster splint 
and healed in a good position. Two years later (1940) she had a fall 
from a bicycle and landed on her right hand. There was no fracture on 
this occasion but a dislocation of the distal radio-ulnar joint. The ulna 
was completely loose and could be displaced 1 — U/g cm in relation to 
the radius. The displacement was particularly pronounced in the volar 
direction. She had considerable pain particularly on pronation and 
supination. After treatment with various kinds of fixation bandages 
for U/g years without any improvement it was decided in 1942 to 
attempt a plastic operation with a strip of fascia. The strip, which was 
taken from the fascia lata, was drawn in a loop round the ulna and 
attached to the volar and dorsal aspects of the radius. The arm was 
immobilized for some time afterwards, but when it was freed there was 
no improvement and dislocation of the ulna still occurred. 

The patient then attended an orthopaedic clinic on repeated occasions 
and was finally fitted with a leather splint in order to press the ulna into 
position. The splint gradually caused a bursa over the head of the 
ulna. The bursa became infected and the patient was admitted to 
hospital in 1942 for its extirpation. Her condition did not improve. 
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Many different metliods, even X-ray treatment, were^ attempted in 
order to relieve tlie pain but proved ineffective. The pain in the wrist 
incapacitated ber so that sbe was unable to work and even to write. 
A year later (1943) sbe again attended our hospital. There was then 
considerable tenderness to pressure on the ulnar aspect of the wrist 
and pain radiating upwards in the forearm and downwards along the 
little finger. The force of the grip of the band, measured with a dyna- 
mometer, was 3 on the right side and 22 on the left. All movements, 
particularly pronation and supination, caused pain. Movement was 
restricted in several directions. When, however, the bead of the ulna 
was pressed into position the extent of movement was the same in 
the right and the left wrist. An arthrodesis operation on the ■vvrist and 
a pseudo-arthrosis on the ulna — the same operation as described in 
the following case — was considered. The operation was nevertheless 
postponed since it was felt that she was too young for such an inter- 
vention — only 17 years old — and that it would be better to wait. 
She then moved from Uppsala. Two years later she came to the hospital 
in Halmstad with the same complaints as previously. She herself wished 
for an operation but it was not performed. The writer then lost trace 
of her. During the five years in which it was possible to follow her 
progress no improvement occurred. 

Case 2. The patient was a man, born in 1920. At the age of 16 he 
suffered a fracture of the left forearm of the same kind as the foregoing 
patient. The fracture healed in a good position after being in a plaster 
splint for 2 V 2 months. 

In 1941 — five years after the fracture — he was knocked down by 
a bicycle and struck his left arm on the ground thus causing dislocation 
of the ulna. Since then he had been having trouble with the left wrist, 
which was particularly troublesome since he was left-handed. The ulna 
could be displaced 1 cm in a dorso-volar direction in relation to the 
radius. There was also considerable tenderness on pressure over the 
radio-ulnar joint and the styloid process of the ulna. Pronation and 
supination were inhibited and the remaining movements were restric- 
ted with the exception of volar flexion which was the same as in the 
healthy hand. 

In this case, after six months’ ineffective treatment with a bandage, 
reefing of the joint capsule and of the inter-articular disc was performed 
(1941). At operation it was found that the radio-ulnar joint was unusu- 
ally spacious and had a large thin disc that appeared to be torn from its 
attachment to the styloid process of the ulna. After fixation for about 
two months, the patient returned to work, which consisted of lacquering 
with a fairly heavy sprayer which he manipulated with his left hand. 

The severe pain nevertheless continued and even disturbed the 
patient s sleep. His wrist felt unsafe. After six years (1947) he returned 
to hospital and asked for ' the hand to be made immobile”. We con- 
sidered that an arthrodesis between the radius and the ulna would 
cause him too much inconvenience, particularly in view of his youth. 
We therefore decided to maintain pronation and supination by making 
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an artlirodesis in the radio-ulnar joint and at the same time a pseudo- 
arthrosis somewhat higher up on the ulna. This operation was per- 
formed in February 1947, The writer then resected about one centi- 
meter of the ulna and used this piece of bone as a bridge in the radio- 
ulnar joint. The wrist was then placed in a plaster cast for six months. 
After this time the arthrodesis was firm and the head of the ulna fixed 
to the radius and no displacement was possible (fig. 1). Owing to the 
pseudo-arthrosis, movement is now satisfactory, the same in the right 
and the left wrist although the strength is less in the left hand. 

The results of the operation are not, however, satisfactory in 
every respect. The patient states that the greatest advantage is 
that the pain in the 'mrist, which previously was very troublesome, 
has disappeared. He finds it difficult, however, to hold the heavy 
lacquer sprayer and often hits his forearm at the site of the arthro- 
desis. It feels “uncomfortable” at this site “crackles as if hard 
bread were being crushed”. 

It is in practice extremely difficult to create anything of the 
same functional quality as the triangular disc. This is very inge- 
niously formed since its triangular shape prevents displacement 
both in a dorsal and in a volar direction. Fig. 2 shows the chief 
injury, i. e. the rupture of the disc which on the drawing is shown 
torn from the radius. In the case on which the writer operated 
the tear appeared to have taken place at the styloid process. Since 
the disc can not be repaired, attempts have been made to replace 
it in more or less ingenious ways by placing around the ulna 
a strip of fascia which is then attached to the radius. 

Fig. 3 shows such a strip graft where a loop has been drawn 
around the ulna and through a channel bored in the radius, the 
strip being attached to the radial aspect of the radius. 

Bunnell uses both a strip of fascia in a loop around the ulna 
and a strip of tendon from the tendon to the flexor carpi ulnaris, 
intended to form a collateral ligament between the pisiform bone 
and the styloid process of the ulna, and a small strip of fascia to 
maintain the extensor carpi ulnaris in position. He uses this 
procedure since in his opinion part of the discomfort is due to 
the extensor tendon gliding backwards and forwards over the head 
of the ulna. Such complicated strip grafts are, nevertheless, often 
more effective in theory than in practice. 

The writer found in his study of the literature that the operation 
described in the foregoing, i. e. arthrodesis and pseudo-arthrosis, 
was already suggested by Sauve and Kapandij in 1936. The only 
difference is that these authors used a screw to make an arthio- 



Fig. 1. Arthrodesis of the radio-ulnar joint with a bone Fig. 2. Dislocation of the ulna with rupture of the 

graft and pseudo-arthrosis on the shaft of the ulna. intra-articular disc (after ELHso^). 




Stabilization of the ulna with a strip of Pig. j.. Sauvo’s operation (arthrodesis and 

pseudo-arthrosis). 


Eig. 6. Case 3 two years later. 
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desis between the radius and the ulna whereas the writer used a 
bridge of bone. Fig. 4 is taken from the publication of Sauve 
and Kapandij. 

When one both sees and reads about the mediocre results ob- 
tained by means of various operations, one wonders whether the 
patient was not right when he suggested immobilization of the 
joint between the ulna and the radius. In the writer’s opinion 
this is presumably the most advantageous for individuals engaged 
in simple heavy manual labour. This opinion is supported by 
Case 3, of which an X-ray picture is seen in fig. 5. 

Case 3. The patient was a 31-ycar-old farmer, who suffered a com- 
pound dislocation of the ulna and fracture of the radius. The head of 
the ulna protruded through the skin and was covered by dirt, giving 
rise to infection in the radio-ulnar joint. Both the fracture and the dis- 
location nevertheless healed in a good i)osition (v. fig. 6) although there 
was stiffness in the radio-ulnar joint and inhibition of pronation and 
supination. The patient can do his farming, has no pain and onlj’’ finds 
certain turns of the hand more difficult. 

When dealing with individuals engaged in lighter work that 
demands a greater degree of movement, e. g. office work, it is 
more suitable to maintain the movability in the radio-ulnar joint. 
It is particularly in young people that one is reluctant to bring 
about a restriction of movement. Conservative treatment with 
leather splints, etc. is scarcely to be recommended. In the case 
described in the foregoing, in any event, such a splint even gave 
rise to a bursa over the head of the ulna. If it is desired to main- 
tain pronation and supination, a strip graft according to Bun- 
nell s method or arthrodesis and pseudo-arthrosis on the lines of 
Sauve s operation are those that should be considered. 


Summary. 

On the basis of three cases of dislocation of the ulna in the 
distal radio-ulnar joint the writer discusses the most suitable 
therapeutic method. He conchides that an arthrodesis with inhi- 
ition of pronation and supination is to be preferred for individuals 
engaged in heavy manual labour. For persons doing lighter work 
a strip graft according to Bunnell’s method or a pseudo-arthrosis 
on t e ines of Sauve s operation are preferable since these inter- 
ven ions preserve the capacity for pronation and supination. 
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An Operative Metliod for Dislocation of tlie 
Acromioclavicular Joint. 

By 

AXEL ODELBERG, 

M.D. 


Dislocations and subluxations in tbe acromioclavicular joint 
are generally the result of a crash injury. They probably occur 
as a result of the victim trying to break a fall 'with the hand ex- 
tended forward and upward, thus causing the scapula to be 
pressed backward and downward via the humerus, at the same time 
as the clavicle is held in place by the neck muscles. Or the mech- 
anism may also be that the blow meets the articular head of 
the humerus directly under the same circumstances. The injury 
is most commonly observed in airmen, football players and skiers. 
It is one of the problem children of surgery, satisfactory an- 
atomic results being difficult of attainment, due to the fact that 
the scapula is drawn downward by the weight of the arm at the 
same time as the clavicular neck muscles tend to pull the cla\dcle 
upward. 

A distinction is usually made between subluxation, in which 
the acromioclavicular Hgament has ruptirred, and total disloca- 
tion, in which the ligament attachment to the coracoid process is 
torn also. In the former case, the dislocation is slight; in the 
latter case it is considerable, the articular surfaces of the clavicle 
and the acromion no longer being in contact with one another. 
(Fig. 1.) 

Subluxation generally responds well to conservative treatment 
with some form of fixation aimed at elevating the scapula via 
the humerus, at the same time as the clavicle is pressed down. 
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Even thougL. tEe anatomic result is not always perfect, tEe func- 
tional result is generally fully satisfactory. TEe period of fixation 
is at least tEree weeks. From a practical point of view, it is im- 
portant tEat tEe pressure actually is placed on tEe clavicle, i. e. 
far enougE medially, wEicE experience tells us is not always tEe 
case. 

True dislocation is more difficult to treat conservatively. Only 
very sligEt slipping of tEe bandage is requEed to produce another 
dislocation. Watson-Jones (Fractures and Bone Injuries, Edin- 
burgE 1946) tEerefore recommends strengtEening tEe bandage 
by adding a layer of tigEtly applied adhesive tape every second 
or third day. He states that fixation should be maintained for at 
least five weeks. 

TEe method of keeping the patient in bed on Eis back with 
the arm elevated just above the horizontal plane and immediately 
in front of the vertical plane of the body also requires a long 
period of fixation (3 to 6 weeks) and does not give dependable 
end results. 

A large number of operative methods have been described. It 
is the poor anatomic result and the long period of fixation of the 
conservative methods that have led to experiments with surgical 
approaches. 

There are four main types of operative methods: 

1) simple suturing of the acromioclavicular ligament Avith Avire 
or other strong suture material, 

* 2) fixation of the clavicle to the acromion with a metal plate 
and screAvs, 

3) fixation in the longitudinal axis of the clavicle with a nail 
introduced through the acromion, 

4) fixation of the clavicle to the coracoid process with wire of 
screws. 

TEe simple suturing method practically always fails because 
the sutures cut through the tissue. TEe same is true of fixation 
with plates of the Lane or Lambotte types. Under the weight of 
the arm, the screws are loosened, the plate twists, and dislocation 
again occurs. Fixation in the longitudinal axis with a Kirchner 
nail or shorter metal nails was recently recommended by Pais m 
Bologna (Rev. Orthop. 33, 68; 1947). He left the nail in place 
for about four weeks, after which he removed it and instituted 
exercises for about two weeks. No recurrences were noted in 1/ 
bases treated in this way. Other workers state that fixation should 
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be maintained for about two months. There is a risk of the nail 
breaking and of infection. Two cases of the nail passing into the 
lung have been described (MazET, Jour. Bone and Joint Surg. 25, 

477° 1943). . ^ , 

Fixation of the clavicle to the coracoid process was widely- 

used in the Koyal Air Force for war injuries. The standard meth- 
od Avas to insert a stainless metal scrcAV from the border-line 
area betAveen the middle and outer thirds of the clavicle into 
the coracoid process, thereby relicAung the dislocation and achiev- 
ing firm fixation without damaging the acromioclavicular joint. 
The period of fixation AA^as tAvo to three Aveeks. The results Avere 
reported to be good, but no figures are available. 

Beegh of Sahlgrenska Sjukhuset in Gothenburg published 
(Nord. Med. 25: 11; 1945) six cases in which the clavicle aa^s 
fixed to the coracoid process Avith AAdre. The results were good, 
despite the fact that the AAure held in only one of the six cases. 
Apparently it did not break until healing had advanced to the 
point Avhere its support Avas no longer required. The arm A\ms kept 
in fixation for only a fcAA^ days. 

I haA’-e tried to achieve fixation by suturing the capsule 
(?. e. the acromioclavicular ligament) or by passing a double loop 
of Avire through the clavicle out on to its articular surface, finally 
knotting it on the upper aspect of the acromion. The results Avere 
not satisfactory. In addition, the risk of secondary joint changes 
Avith this latter method is rather great, even if the Avire is removed 
after a month or so has passed. 

The last case to come under my care I handled in another 
way. I bored tAvo vertical holes in the clavicle about 1.5 cm. 
from its outer end. Through these holes I passed a AAore, the ends 
of Avhich Avere drawn, with the help of a pricker Avith an eye at 
its point, out under the acromion about two centimeters apart, 
after which they were tAvisted together (Figs. 1 and 2). Eeduction 
occurred automatically and the fixation seemed firm. The arm 
was kept in fixation for three Aveeks, AAdiich probably Avas un- 
necessarily long. Mobility and strength were regained rapidly, and 
the patient Avas able to return to his Avork five Aveeks after the 
operation. Follow-up examination six months after the operation 
revealed him to be free from signs and symptoms, and the roent- 
genograms showed that the position Avas still excellent and that 
the wire still held. Later on, the wire Avas found to have broken, 

33 490993. Acta chip. ScandinaiK Vol.XCVlII. 
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but the anatomical and functional result remained unchanged. 
The outer, twisted part of the wire was removed. 

The foregoing method gives firm fixation in the exact position, 
is technically simple and spares the joint. It thus has approxi- 
mately the same advantages as those said to distinguish the coraco- 
clavicular transfixation. Which of the two methods is preferable, 
however, can only be decided on the basis of a large series of 
comparable material. 


Summary. 

Following a brief summary of the usual methods of treating 
subluxations and dislocations of the acromioclavicular joint, tie 
author describes a method of reduction and fixation in this type 
of injury, as follows: A double loop of wire is threaded through 
the clavicle medial to the joint and then drawn out to the external 
aspect of the acromion, where the ends are spliced. The results of 
this treatment have been good. 



A„, der cbir^rgUchen AMeilu.e deB Kra»keBb»,.seB to Norrkoping, 

Schweden. 

(Chef: Med. Dr. Stbn voa STAPELMOIIK.) 


tiber Luxatio liabitualis cubiti posterior. 

Von 

STEN von STAPELMOHR. 


Luxation im Ellbogen, die seit Hippoicrates, Ambroise Pare 
bis zu Malgaignb klassische Luxation, kommt in 18. C % von 
alien Luxationen vor. Die Luxation nacb liinten ist von Bllbogen- 
luxation die gewobnlicbste. Sommer berechnet sie im Jalu’e 1929 
zu 72.5 % von alien in diesem Gelenk. Oft sind diese Luxationen 
kompliciert mit Frakturen der Epikondylon, des Proc. coronoideus 
Oder des Capitulum radii. Durch solcbe Prakturen kann leicbter 
eine habikcelle Ellbogenluxation entsteben, obwobl diese ausser- 
ordentlich selten sind. Nocli stelit im Hauptprinzip Barden- 
heuer’s Aussprucb im Jahre 1888 fest; ))Die AViederverrenkung 
kommt nur bei gleicbzeitig besteliender Eraktur vor, besonders 
des Pfannenxandes, des Radiuskopfehens, des Processus coronoi- 
deus, des Olecranons, eines ganzen Condylus u. s. w.<( 

Hierzu kann ausgiebige Kapsel- und Bandzerreissungen oder 
aucb eine Ruptur des M. brachialis internus gelegt werden (Uhr- 
LiCHS 1878). AVeiter Epikondylfrakturen (Albert 1871, dock nicht 
unten referierter Pall von A., Heusker 1894:, Bloch 1900) oder 
zuriickgebliebene Entwicklung des Condylus internus humeri nach 
im Alter von 2 Jahren entstandener Eraktur (Peritz 1924). 

Im Gegensatz zu den Schulterluxationen kommen die Ellbogen- 
luxationen vorzugsweise in den jiingeren Jahren im Alter von 
5 ^25 Jahren vor. Man hat auch diese Eorm von Luxationen, 
luxations congenitales nach Malgaigne, hei Neugeborenen vorge- 
funden, Ein soldier Eall ist nach M. im Jahre 1812 puhliziert 
Worden und soil wegen der Seltenheit bier citiert werden: 
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»Une jeune dame, au commpcement du 9:e mois de sa grossesse 
ressentit tout a coup des mouyements si brusques de son enfant, qu’elle 
failHt perdre connaissance. Ces mouvements se repeterent a trois re- 
prises dans I’intervalle de dix minutes, apres quoi tout rentra dans 
I’ordre, et I’accoucbement se fit naturellement au terme accoutume. 
L’enfant etait pale et faible et portait une luxation complete de 
Tavant-bras gauche en arriere de rhumerus.<( 

Malgaignb, der den Fall mitteilt, macht folgende Reflexionen: 

oMais ici les muscles ont-ils tout fait? Si I’on considere que jamais 
convulsions n’ont produit de semblable deplacement hors de I’uterus, 
il paraitra beaucoup plus vraisemblable que I’avant-bras aura heuite 
I’uterus, comme il aurait heurte le sol, et que la luxation s’est produite 
par un mecanisme comparable a celui des luxations traumatiques.o 

Dieser Fall — abgesehen davon, ob die Beobachtung unci 
Erklarung riclitig sind — wie das gewbhnlichere Vorkommen 
der Ellbogenluxationen bei den jiingeren Jahresklassen hat sein 
Interesse fiir die Beurteilung der Voraussetzungen zu der Ent- 
stehung dieser Luxationen, nahmlich der Bau des Gelenkes 
•wahrend einer Zeit, da das Skelett noch nicht seine endgiiltige Form 
erhalten hat. 

Aber erst einige Worte iiber den Begriff hahituelle Luxation in 
diesem Zusammenhang. Man muss Bloch’s Definition 1900 bei- 
stimmen, dass man mit einer habituellen Luxation meint »eine 
solche Luxation, welche bei einem durchaus gesunden Gelenk 
zum ersten Male durch irgend eine aussere heftige Gewaltein- 
wirkung veranlasst, sich spater wiederholt bei Gelegenheit ausserer 
Einfliisse oder Muskelaktionen, die unter gewohnlichen Bedin- 
gungen unfahig waren, eine solche Verschiebung zweier Gelenken- 
den hervorzurufen«. Die Verrenkungen folgen sich immer haufiger; 
ihre Entstehung ist eine immer leichtere. 

»Mit der habituellen Luxation eng verwandt ist der ^villkur- 
liclie Luxation, die durch bestimmte Gelenkstellung, durch in- 
koordinierten Muskelzug, durch Willensimpuls herbeigefiihrt wer- 
den karm. Kongenitale Einfliisse sind hierbei haufig nachweisbar.« 
(Sommer.) Eine Schlaffheit in den das Gelenk starkenden Geweben 
entsteht durch die Primarverletzung, wodurch die Luxation sich 
wiederholt. Aber auch eine anatomische, kongenitale oder erwor- 
bene, Unregelmassigkeit kann die Ursache sein. 

Was in der Literatur iiber Operationen bei Luxationen des Bll- 
bogengelenkes angefiihrt ist, scheint nur die Frakturkomplika- 
tionen und die inveterierten, nicht reponiblen Luxationen zu be- 
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riihren. In den grossen amerikanisclien, deutsclien und englischen 
Operations- oder frakturchirurgisclien Lelirbucliern (Nelson, 
Bibr-Braun-Kummel, AYatson- Jones) steht niclits. Als icli also 
eines Tages 1947 einein Patient mit einer liabituellen Luxation 
nacb binten im Ellbogengelenk obne rontgenologiscb Avabrnebm- 
bare Prakturkomplikation gegeniiberstand, batte icb keine An- 
weisung eines operativen Verfabrens. 

Aber zuerst zu dem Falle: 

Ein 34-jabriges Frilulein (Journ. 2571/47). Obne anainnestiscbe 
Krankbeiten der Gelenke oder reumatiscbes Leiden. Sie ist klein und 
zart gebaut. Lange 144 cm. Gewicbt 40 kg. Am ^Yio glitt sie aus und zog 
sicb eine Luxation nacb binten in dem recbten Ellbogen zu. Die Luxa- 
tion wurde leicbt im Krankenbause reponiert. Die Rontgcnaufnabme 
nacb der Keposition zeigte keine Skelettveranderungen im recbten 
Ellbogen. Die Eontgenaufnabme des linken Ellbogens Avies aucb keine 
Skelett- oder GelenkA^eranderungen auf mit Ausnalime A'on einer mini- 
malen Verkalkung der Weicbteilen ausserbalb Olecranon. Nacb der 
Reposition Avurde nur eine Mitella angelegt. -7,0 entstand AAmbrend des 
Scblafens eine neue Luxation. Die Avurde bald nacbber reponiert und 
2 AVochen in GipsA^erband gelegt. Als die Paticntin am "Yu zu arbeiten 
anting — gcAvobnlicbe Hausarbcit — entstand eine neue Luxation. 
Es Avurde vor der Reposition eine neue Rontgenaufnahme geniacbt, 
Avobei man eine Luxation nacb binten fand obne etAwas bemerkensAA'crtcs 
des Skelettes (Bild 1). 

Nacb der Reposition ging sie in ibre Arbeit, aber der Unterarm A'^er- 
renkte sicb aufs neue ctAva 15 mal. Die Luxation entstand bei leiebten 
Anstrengungen, beim Heben, Griissen u. dcrgl. Sie batte Amlle BeAveg- 
licbkeit im Ellbogengelenk. ]Die Luxation ging immer nacb binten bei 
Hyperextension von dem Unterarm. Ibr Zustand Avar nun so unertrag- 
licb, dass sie Avillig Avar sicb einer Operation zu unterzieben aucb als es 
ibr gesagt Avurde, dass sie vielleicbt nacb der Operation niebt den Un- 
terarm Avurde voll ausstrecken konnen. Der linke Unterarm zeigte 
ung. 12 Hyperextension. Am Y4 1948 Avurde die Operation des recbten 
Unterarms ausgefubrt nacb unten angegebener Tecbnik. 

Ebe icb zu dieser Tecbnik und Planlegung derselben iibergebe, 
Avill icb zuerst einige AVorte iiber die Anatomie des Ellbogenge- 
lenkes und iiber die Anatomie des Gelenkes in diesein speciellen 

Fall sagen, so Avie sie aus den aufgenomnienen Rontgenbildern 
bervorgebt. 

Hultkrantz bat in seiner Dissertation im Jabre 1897 eingebend 
as llbogengelenk aus anatomisebem Gesicbtspunlct besebrieben. 
r ebt bervor, dass die Oberflacbe des Gelenlces, Incisura semi- 
unaris ulnae (bier aucb Ellenzange genannt) einem Sektor in 
einem Kreisbogen auf beinahe 90° entspreebe. Diese Arbeit ist 
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ausschliesslicli auf anatomisclies Material gebaut und vor der 
Zeit des Kontgen gemacht. Sieht man docb die Bilder H:s an, 
kann man fiir die Ellenzange den Sektorwinkel, unten Bogenwert 
genannt, ausrecbnen. Er ist fast 180° durch die Mitte der Ulna. 
Capitulum humeri stellt nacb Fick (I. S, 194) fast einen Halbkreis 
von 1 cm. Radius dar und bat einen Bogenwert auf 180°. Der 
Bogenwert fiir Trochlea ist in der Mitte nacb H. ))etwa 280°<i; 
also 80° weniger als die ganze Kreisperipberie.^ 

Was die Trocblea betrifft sagt Fick (I: 188): 

)>Der Knorpeliiberzug stebt meist vorn und binten gleich hocli; 
er umgiebt mebr als 3/4 (etwa 280° — ^320°) des ganzen Rollenumfanges. 
Zum vollen Kreisumfang feblt der Rolle bier nur das kleine Stiick, das 
der (meist 2 — 3 mm.) Zwiscbenwand zwiscben der vorderen und binteren 
Obergelenkgrube entspricbt.« 

Hultkrantz aussert weiter, dass 

)>das Ellbogengelenk des Neugeborenen unterscbeidet sicb von dem 
des Erwacbsenen bauptsacblicb dureb eine geringere Tiefe der Gelenk- 
gruben, eine nacb innen weniger breite Trocblea und eine entsprecbend 

scbmalere Incisura semilunaris «. Weiter beisst es; )>Die Fossa 

olecrani ist beim Neugeborenen bei weitem nicbt so tief wie beim 
Erwacbsenen und die Fossa coronoidea ist bei jenem nur scbwacb an- 
gedeutet. Relativ besser entwiekelt ist das Olecranon selbst, wodurcb 
natiirlicb eine Hemmung bei der Streckung beim Neugeborenen fruber 
als beim Erwacbsenen eintreten muss. Oft kann man das Ellbogengelenk 
eines grbsseren Foetus oder eines Neugeborenen aucb nacb Wegnahme 
der Muskulatur nur bis zu einem Winkel von 150 — 160° strecken. Der 
Winkel der starksten Beugung scbeint dagegen dem des Erwacbsenen 

ziemlicb nabe zu steben und c:a 40° zu betragen. Die Knoclien- 

lamelle, die beim Erwacbsenen die Gruben von einander trennt, erreicbt 
in der Regel nicbt die Dicke derselben Knocbenwand beim Neugebo- 
renen, wo sie bis zu 4 Ya betragen kann.* 

Hier haben wir das Hindernis der vollen Extension bei j linger en 
Individen. Die oben genannte Lamelle kann wabrend der Jugend- 
i abre immer mebr der Resorption ausgesetzt werden und kann zu 
einer wirklicben Durcbbrecbung der Fossa olecrani (sog. Per- 
foratio olecrani) iibergeben. Bei den Scbweden kommt eine solche 
nacb H. in 4.7 % bei Mannern und 14.8 % bei Frauen vor. Ob 
diese Perforation ein atavistiscbes Zeicben ist, was Wiedersheim 
1893 bebauptet, bait docb H. fiir unbewiesen. 

Eine andere wicbtige anatomiscbe Eigenart des Ellbogens ist 

^ Man konnte also im Verdaoht haben, dass die Aufgabe H:s Seite 49 fiir den 
Bogenwert »als 90'’« ein Druckfehler ware. 
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die ungleiclie Exkursionsumfang bei den beiden Gesclileclitern, 
was teilweise mit obengenanntem ofterem Vorkommen von einer 
Perforatio olecrani bei Prauen zusanamenliangt. Nach Pick (II: 
290) ist der Bewegungsumfang — von ausserster Streck- zn aus- 
serster Beugestellung — am Banderpraparat beim Mann etwa 
135°, beim Weib etwa 140°. An der Leicbe einer gracilen Prau war 
die Hyperextension 25°, so dass der Totalwinlcel 205° gross war. 
Eine Hyperextension ist gewolinlicher bei Kindern als bei Er- 
wacksenen. In meinem Palle war die Hyperextension der gesunden 
Seite 12°. Eine Perforatio olecrani konnte nicbt anf den Eontgen- 
bildern konstatiert werden. 

Betreffend die Verrenlmng im Ellbogengelenk sagt Lanz- 
Wachsmuth ebenso, dass diese kommen vorwiegend beim jugend- 
licken Menscken und beim weiblicben Gescblecbt vor, 

)>weil bei diesen die pliysiologiscbe Hborstreckbarkeit Vcrrenkungen 
begiinstigt und aucli die liemmenden Knocbenliocker nicbt so stark 

entwickelt sind. Bei Pall aiif die Hand des im Ellbogengelenk 

gestreckten Armes wird die gegen ibre Grube angestemmtc Gclenkkapsel 
in der Ellenbeuge der Unterarra nacb binten gescboben und durcb die 
Beuger in Beugestellung festgebalten. Hierbei kommt dor Kronenfort- 
satz der Elle baufig zu Scbaden, selbst bei Kindern, bei denen er nocb 
knorpelig ist.<( 

Um die anatomiscben Variationen der verscbiedenen Altesjabre 
zu erforscben ware eine rontgenanatomiscbe Studie von Incisura 
semilunaris’ Tiefe und Trochleas Grosse und Bogenwert von 
Interesse. Bei Messung auf den Eontgenbildern in meinem Palle 
mit Eiicksicbt auf die Tiefe und den Bogenwert der Ulnargelenk- 
pfanne — eine Untersucbung die als sebr unsicber betracbtet 
werden muss wegen der ungleicben Projektion bei dem Aufnebmen 
der Bilder — stellt es sicb beraus, dass die recbte Gelenlcpfanne 
6.6 mm. tief ist und ein Bogenwert von 112° bat, wabrend die 
Linke 8 mm. tief mit einem Bogenwert von 134° ist. Ulnas Dia- 
meter von der Spitze des Proc. coronoideus (der Coronoideus- 
diameter) ist recbts 2.5, linlcs 2.8 cm. (Bild. 1 u. 2). Die recbte 
Gelenlcpfanne ist also flacber als die linke und die recbte Ellen- 
kurzer als die linke. Die Bedingung der Entstebungs- 
mbg icbkeiten einer Luxation ist also bedeutend grosser recbts 
als links, wenn iiberbaupt diese anatomiscben Paktoren eine Be- 
Entstebung von Luxationen in dem Ellbogengelenk 

Die in der Literatur genannten babituellen Luxationsfalle, alle 
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Bild 1. Rechter Ellbogen. 


mit Epikondylfrakturen kompliziert, sind, wie oben angefiihrt, 
sebr selten. 

Fall Heusner (1894). Ein 13-jahriger Junge, der einem Ungliicks- 
fall ausgesetzt wurde und eine Luxation nacli hinten in dem linken 
Ellbogen bekommen hatte. 8 Tage spater wurde das Gelenk reponiert 
und 3 Tage fixiert. Danacb wahrend der nachsten sieben Wocken 3 
Luxationsrecidiv, alle in Verbindung mit Turniibung am Eeck. Wahrend 
der folgenden 1 Ya Jahre, also 85 Wochen nach dem ersten Ungliicksfall, 
keine neuen Luxationen. Der Patient schonte doch seinen Arm. Danach 
wiederbolte Luxationen, praktiscb genommen bei jedem Aufheben 
eines scbweren Gegenstandes. Infolge seines Zustandes musste 1 
Jahre nach dem Ungliicksfall eine Operation vorgenommen werden, 
wobei mit Knochenzange und scharfem Loffel die Incisura semilunaris 
soweit ausgehohlt wurde, dass sie die Trochlea in friiherer Weise uni- 
fasst. — Der aussere Condylus war durch Eehlen des Epicondylus yer- 
flacht und verbreitert. Ein Knochenstiickchen hing mit einem sehmgeu 
Streifen — den Resten des ausseren Seitenbandes — mit dem Badius- 
halse zusammen. Ob dieses Knochenstiickchen weggenommen wurde 
geht nicht klar hervor aber ist wahrscheinlich. Unter alien Umstandeu 
wurde seine Knorpelflache abgetragen. Die Wunde wurde mit Gazen- 
ballen ausgetopft. Die Observationszeit nach der Operation war kurz, 
so dass nichts sicheres iiber das Endresultat gesagt werden kann. ))Das 
Gelenk zeigt eine Neigung zum steif werden«, wurde 6 Wochen nach 
der Operation notiert. 

Die Bogenlange der Incisura semilunaris ulnae — bei der Operation 
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1 . 111 Krcissesnicntd vcrkurzt. i)An Stelle dor 

untersuclit — '' dcs Processus corouoideus fand sick cm 
sckarf ,4lchcr cbenfalls niit erweiclitem und 

■ tocrzogo’n ,v„r.. Alio nm Gelonko 

semilunaris ist klein, 120 4 



Bild 2. Linker liillliogcii. 


In dcm Palle Bloch von IflOO linndelle cs sicli um cinon Ik-jalirigcn 
Eisenkaknarkciter, der im Alter von 13 Jaliren (*Yis 1893) den linkcn 
Ellbogcn nack kinten luxierte. Er wurdc .sofort re])onicrt und niekrcro 
Wocken fixiert. Im Eebruar cine neuc Luxation, die cbenfalls sofort 
reponiert wurde. Ebenso 1895, 189G, 1898 und 1899, Avobci auf dcm 
Rontgenbild ein Corpus mobile in dcm Gelcnk beobacklet wurde. 
Bei Messung vora Bogemvert — nur der cine Ellbogcn wurde gerbntgt, 
— war dieser nur c:a 157°. Das Rontgenbild war abcr sckleckt. Artkro- 
tomie und Entfernung von dem ))frcien Ivorpeni, der durck sckwacke, 
faserige Massen mit dem Radius vorbunden war. Proc. coronoideus 
vollstandig unvcrandert. Der freie Kbrpcr entsprickt durckaus dcm 
Epicondylus externus. 3 Wocken Fixation. 2 Monatc nack der Opera- 
tion konnte der Patient mit seinem linkcn Arm iede sekwero Arbeit 
tun. 

Im Ealle Peritz (1924) kandelte essick um cinen]2-jahrigen Idioten, 
der im Alter von 2 Jakren eine Eraktur des inneren Humerimkondyls 
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bekommen batte. Bei der Untersucbung 1924 batte er eine bochgradige 
Cubitus varus links. Willkiirlicb kann durch Uberstrecken eine Luxation 
des Unterarmes nacb binten bervorgerufen werden. Leicbte Reposition. 
Scblottergelenk ebenfalls im recbten Ellbogen. Willkurlicbe Subluxa- 
tion beider Daumen. Rontgenuntersucbung: Mangelhafte Entwicklung 
der Condylus internus. Einige Bilder der Beurteilung der Grosse der 
Trocblea und des Bogenwertes werden nicbt ,niitgeteilt. Der Verfasser 
meint docb: »Die geringe Entwicklung der Trocblea in Verbindung mit 
der angeborensn Scblaffbeit der Gelenkkapsel fiibrt zur babituellen 
Luxation.* 

Dieses zeigt aucb die Bedeutung der Eorm und der Grosse der 
Gelenkflacben fiir das Entsteben der babituellen Luxationen wie 
aucb die Einwirkung einer Eraktur auf den Zuwachs. 

Der alteste Fall von habitueller Luxation ist von Albert 1871 mit- 
geteilt. Ob bier aucb eine Epikondylfraktur mit im Spiele ist, gelit 
nicbt klar bervor. Hier bandelte es sicb docb um eine unvollkommene, 
willkurlicbe Verreukung nacb innen. Ein lO-jabriger Knabe ist vor 4 
Wocben auf der Gasse gefallen. Kurze Zeit darauf bat die Mutter be- 
merkt, dass dem Knaben das Gelenk ’uberscbnappe’. Der Kranke konnte 
bei Beugung bis zu einem Winkel von 90° den Vorderarm medial luxie- 
ren. Durob eine geringe Anstrengung konnte er bei ganz frei berab- 
bangendem Arm denselben aus der Luxationsstellung in die normale 
iiberfiibren. Albert ist geneigt anzunebmen, dass die Luxation 
beim Unglucksfall scbon eine alte gewesen ist, d. b. scbon vor dem 
erwabnten Sturz bestanden babe und von den wenig intelligenten 
Eltern iiberseben worden sei. Der Knabe batte in der friiben Kindes- 
zeit an Convulsionen gelitten. 

Bemerkenswert ist, dass babituelle Luxation nacb binten in 
alien in der Literatur erwabnten Fallen bei jungen Individen 
eingetroffen ist: Heusner, 13 Jabre, Bloch, 13 Jabre, Pewtz, 
12 Jabre, alle mannlicbe Individen. Aucb in dem soeben ange- 
fiibrten Fall von Albert bandelte es sicb um einen 10 -jabrigen 
Jungen. Dieses kann aucb auf die Bedeutung der Form der Gelenk- 
flacben fiir die Entstebung der Luxation binweisen, da ja das 
Skelett in den Jugendjabren in Entwicklung ist. 

Mein oben angefiibrter eigener Fall, ein 34-jabriges kleines 
und zartes Fraulein, zeigt dagegen, dass solcbe babituelle Luxa- 
tionen aucb entsteben konnen nacb dem der Zuwacbs des Skelettes 
beendigt ist. Moglicberweise ist in den Reifejabren eine Hemmung 
von dem Zuwacbs der Incisura semilunaris eingetreten, wodurch 
der Bogenwert der Ellenzange kleiner geworden ist und Cavum 
flacber. Traumata oder Fraktmen sind nicbt vorgekommen. Aucb 
keine Zeicben dass die Spitze des Proc. coronoideus bei dem Un- 
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gliicksfall 1947 oder friilier verletzt worden war. Dieses maclit, 

dass mein Fall in seiner Art einzig ist. 

Nach. JoESSEL liegt die Ursaclie der Wiederholung von Scliulter- 
luxationen in den das Gelenk umgebenden Muskeln und Selmen. 
Denkt man an das Ellbogengelenk kommen die Bracliialis internus 
und Triceps in Betracht, die mit einer Anzabl von Easern an der 
Kapsel sicb ansetzen, Dass Bracliialis internus an dor Vorder- 
seite des Gelenlm verletzt ivird, gebt teils von dem bier referierten 
Fall von Heusner, wo ))die Sebne des Musculus bracliialis internus 
in einen diirftigen Strang, |der bei der Operation abriss, ver- 
wandelt war«, teils von den nacb binteren Ellbogenluxationen an 
dem Eontgenbild bisweilen beobacbteten sogenaiinten Myositis 
ossificans-Fallen bervor. 

Icb~^ebe nicbt weiter auf das Problem von der Ursaclie dcr 
babituellen Luxationen im Ellbogen ein. Sie bat fiir niicli docb 
eine gewisse Bedeutung fiir das Ausdenken der Thcrapie gebabt. 
Die Luxation war in meinem Fall gerade nacb binten bin. Keine 
Frakturen oder Geleiikkapselrupturen wurden beobacbtet. Keine 
abnorme Varus- oder Valgusstellung; aucb kein AVackeln in der 
Kondylebene. Der Cubitalwinkel, d, b. dcr AVinkel zwiscben 
Humerus’ Langsricbtung und der Achsel des Ellbogens, war 85°. 
Hyperextension 12°. Flexion bis 40°. Ebenso an der linken Seite. 
Die flacbere Ellenzange und der kiirzere Bogenwert veranlassten 
micb als Tberapie eine A^ergrosserung desselben und cine A^ertiefung 
von Incisura semilunaris zu macben. Icb nabm dann aucb in Be- 
tracbt, dass eine ausgeblicbene Hyperextension und vielloiclit 
aucb eine verminderte Extension die Folge einer Operation werden 
konnten. Die Operation sollte auf die AA’^eise gemacbt werden, 
dass sowobl Olecranon als Proc. coronoideus ausgebaut wurden. 
Gleicbzeitig sollte das Gelenlc wenn moglicb nicbt geoffnet werden 
oder unter alien Umstanden in unbedeutender Ausstreckung. 

Die Tecbnik wurde darum die folgendc: Durcb einen medialcn 
Langsscbnitt mit einem quergebenden Bogenscbnitt oberbalb Ole- 
cranon wurden die Spitze und die Tricepssebnc frcigelegt wobei 
die Gelenkkapsel in die Hobe gescboben wurde. Die Innenseite von 
Proc. coronoideus unter Ligamentum collaterale wurde freigelegt 
nacb dem Losmacben der obersten Muskelfaden von Flexor 
digitorum profundus von ibrem Ursprung auf Ulnas medialer 
^ ac e. Von Crista ilii wurde ein L-geformtes freies Transplantat 
mit em borisontalen Scbenkel von der dickeren Crista ilii-Partie 
genommen. Das Knocbenstiick war 1 1/2 cm. breit und 2 cm. lang 
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und wurde mit dem vertikalen Schenkel in eine mit Meissel ge- 
maclite, langsgehende Spalte in Olecranon gelegt. Der dickers 
Teil wurde nacli vorn gegen das Gelenk gelegt und mit einem 
rostfreien Stift fixiert. Die Olecranonspitze wurde also ausgebaut 
und mit 1 cm. verlangert. Mit dem Meissel wurde in der Basis 
von Proc. coronoideus eine Spalte gemackt, wodurch dieser 



Bild 3. Rechter Ellbogen nach der Operation. 


2 ^/o mm. aufgehoben wurde. In die Spalte wurde ein 7 X 15 X 
mm. grosses Knochenstiick von Crista ilii als Stutze fur die aub 
gebobene Coronoideuspartie eingekeilt. Per-primam-Sutur. Gips- 
verband in 90° wahrend 5 Wocben. Aufentlialt im Krankenhaus 
9 Tage. -/e 1948: Voile Flexion und Pronation-Supination. Maximale 
Extension bis 170°. 

Bei der Untersucbung * 1/3 1949 war die Exkursionsweite, Bie- 
gung-Streckung, 40° — 180°. Keine Luxationsneigung. Die Kraft 
normal. Der Patient sehr zufrieden mit dem Arm. Rontgenunier- 
suchung 48: Das aufgelegte und festgenagelte Knoclienfrag- 
ment auf dem Olecranon ist nun ossos damit vereint. Es 1 st im 
Verbaltnis mit dem ®/4 1948 genommene Bbntgenbild etwas re- 
duciert in seinem Umfang. Incisura semilunaris ist leicbt unregel- 
massig mit einer kleinen Einbiegung gegen das Gelenk an der 
Mittenpartie (wo Proc. coronoideus von dem eingelegten Knocken- 
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stiick aufgelioben worden ist). Der Coronoideusdiameter ist; reclits 
und links 2.8 cm. Vor der Operation war der Diameter reclits 
2 5 cm Die Messung der Ellenzange in Bezug auf Bogenwert 
nnd Cavitas-Tiefe zeigt reclits 155^^ nnd 9 mm. resp. links 134° 
und 8 mm. (Bild 2 u. 3). Das Metallstift wurde am -«/o 1948 fort- 
genommen. 

Es sclieint also, dass die Absiclit den Bogenwert und die Tiefe 
der Ellenzange zu vergrossern, wodurcli eine durcb Hyperexten- 
sion verursaclite babituelle Luxation konnte vermeiden werden, 
in diesem Ealle gelungen ware. Unter alien Umstanden ist das 
Kesultat ein Jahr nacli der Operation ausgezeichnet. Der Ell- 
bogen zeigt normale Funktion und Kraft. 

Kann man aus der Literatur und meinem operierten Fall einen 
Scblussatz von der Ursacbe dieser seltenen liabituellen Luxations- 
form maclien? Wie icii vorlier erwahnt babe, sind die auf den 
Rontgenbildern genommenen Messungen selir unsiclier, da man 
niclit garantieren kann, dass die Entfernung von Rbntgenfocus 
zu den Filmen und die Projektion im iibrigen ganz gleicb sind. 
Aber in meinem Fall zeigen die auf den Filmen genommenen 
Messungen, dass die Tiefe und den Bogenwert der Incisura 
semilunaris reclits kleiner als links war und kleiner vor als nach 
der Operation. Darum kann man niclit die Mogliclikeit aus- 
schliessen, dass anatomiscbe Voraussetzungen in der Form und 
Tiefe der Incisura semilunaris vor der Operation fiir das Ent- 
steben einer liabituellen, binteren Ellbogenluxation vorbandeii 
waren. 


Summary. 


Tbe writer describes one nearly unique case of habitual dis- 
location backwards in tbe elbow joint by a 34-year-old woman 
without visible fracture on X-ray-pictures. Tbe author mentions 
to some extent the anatomy of the bumero-ulnar-joint and gives 
a short account of the possible presumptions for the origin of the 
luxation in question. From the medical literature he mentions 4 
similar cases by children 10 — 13 years old. 3 of these had fractiu'es 
on the epicondylus humeri. The author describes the used method 
0 operation. The design of these was built on the supposition that 
the incisura semilunaris ulnae was too shallow and the joint face 
was too short. Through measurements on the X-ray pictures in 
e case of the author are these conditions with great probability 
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verified. The surgical treatment consisted in building on the 
incisura semilunaris backwards and forwards using bone graft 
from the crista ilii to the olecranon and to the processus coro- 
noideus ulnae, 1 year after the operation complete success. 
The measures on X-ray pictures before the operation: 112° and 
6.5 mm. 3/4 year after the operation: 155° and 9 mm. On the 
other side: 134° and 8 mm. 
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On Injuries to the Posterior Horn of the 
Medial Semilunar Cartilage. 

By 

rVAR PALMER. 


The question may be raised whether injuries to the posterior 
horn of the medial semilunar cartilage deserve a special paper. 
Are not all injuries to the cartilages, despite a certain unpredict- 
able variability, more or less uniform as far as clinical features, 
pathogenesis and treatment are concerned? I have come to believe 
that this is not the case, that the symptoms of posterior horn 
injuries are different from those of other cartilage injuries and that 
their pathogenesis is probably also not entirely similar. Partly 
as a result of this and partly for surgico-technical reasons, their 
treatment, too, is different. 

Although the literature is more than abundant vdth regard to 
cartilage injuries in general, it is remarkably meagre concerning 
the posterior horn injuries. The explanation of this is probably 
that the latter injuries frequently remain undetected. They are 
much more unusual than the typical medial cartilage injury, 
and their diagnosis is more difficult. 

During the past two years I have operated on 21 cases of medial 
posterior horn injury. The first few cases were disclosed acci- 
dentally and were encountered at long intervals. As I became 
increasingly familiar with the symptoms, however, I began to 
find the injury more often. 

Clinical features: The principal signs of the typical medial 
cartilage injury are a local synovitis in the region of the damaged 
cartilage and a temporary or permanent obstruction to extension 
caused by a part of the cartilage being caught between the artic- 
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ular surfaces. This combination of local synovitis and “locking”, 
revealed by negative direct radiography, makes the diagnosis 
of meniscal injury almost certain. 

The posterior horn injury, too, causes synovitis, which is gener- 
ally manifested by tenderness over the posterior portion of the 
joint space. However, as a rule it does not cause locking in the 
sense of obstructed extension. Thus, the most typical symptom 
on which to base the diagnosis is lacking. Comparison of the 21 
cases gives a rather varying picture, with, however, certain 
typical characteristics, which make it possible to recognize or at 
least suspect the truth. To begin with, the injury is most common 
in relatively elderly persons. My oldest patient was 65 years, 
my youngest 18, but the average was 42 years. The sex distri- 
bution was about equal, with 12 men and 8 women. The ordinary 
cartilage injury, on the other hand, is most frequently found in 
males between the ages of 18 and 30 years. 

The mechanism of the ordinary injury to the semilunar cartilage 
is fairly thoroughly understood. It is described by AVatson- 
JoNES as follows: AVhen the knee is flexed and abducted, the 
middle part of the medial cartilage is sucked in between the joint 
surfaces. If extension with simultaneous rotation then occurs, 
the meniscus may be caught between the articular surfaces and 
torn from its margin by the rotation. The result is the typical 
longitudinal rupture. 

The posterior horn acts as a buffer when the joint is strongly 
flexed. In accordance with the foregoing, it might be imagined 
that a posterior horn injury would occur if rising from a squatting 
position were accompanied by torsion, in other words rotation in 
the joint. Exactly this type of movement was described spon- 
taneously by two of the patients as the cause of the onset of 
symptoms. No adequate trauma could be discovered in the 
remaining 19 cases, however. 

' McMurray has described a sign which is claimed to be patho- 
gnomonic for posterior horn injury. On the whole, his theory is 
based on the same type of mechanism as the one described by 
Watson- Jones. With the subject supine, the knee joint is fully 
flexed, after which it is extended while the leg is rotated inward 
and outward at the knee. At some point during extension a click 
should be heard and felt inside the joint. A stubborn search was 
made for this sign in all the cases in the present series, but it 
was found in only one patient. I am inclined to believe that 
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McMurray’s sign actually is only an accidental occurrence, 
in some cases the loose portion of the posterior horn catches 
between the articular surfaces and then is released with a click. 

All the cases showed local synovitis with tenderness over the 
medial joint space, sometimes the whole way and sometimes 
only over the posterior circumference of the joint. Several of the 
cases had such pronounced tenderness over the area lateral to 
the semimembranosus tendon in the popliteal fossa that semi- 
membranosus bursitis was suspected. In five cases the synovitis 
was diffuse with exudation into the joint. One case had pro- 
nounced intermittent hydrops, which cleared up following surgical 
treatment. 

When questioning a patient concerning "locking”, it should be 
borne in mind that this is an ambiguous expression and that the 
patient may interpret it quite differently from the questioner. 
By locking, of course, is meant an obstacle to extension of acute 
onset. Seven of the patients reported, although mo.st of them 
rather hesitantly, that there had been "locking”. More often, 
however, the patients said they felt “as if something had gone 
out of joint inside the knee”. Sometimes they described their 
symptoms only as a feeling of insecurity. Nine patients, however, 
reported a distinct sensation of internal derangement, which re- 
leased itself vdth a click. 

Roentgen examination showed distinct signs of arthritis in 
five cases. Arthrography was done in seven cases, in six of which 
the findings were positive. (Fig. 1.) 

Treatment: Surgical treatment is indicated in injury to the 
posterior horn of the medial semilunar cartilage unless the joint 
is the site of pronounced arthritic changes. 

Only in exceptional cases is an injury to the medial posterior 
horn accessible through an anterior incision. Combined anterior 
and posterior arthrotomy is usually required. Experiments have 
been made with Cave’s incision, in which the opening in the 
capsule, through a common skin incision, is made in front of and 
behind the collateral bgament with the knee hanging over the 
table. However, this method allows considerably less satisfactory 
access than the posterior incision described in the following. 

As a rule the joint was opened with a short medial parapatellar 
incision. Inspection of the meniscus in posterior horn injury some- 
times does not reveal the damage at first glance. However, the 
torn or detached parts of the posterior horn can be pulled out 

34 490993. Acia chir. Scandinan. Vol.XCVlII, 
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witL. a squint liook and the diagnosis thereby verified. It is not 
advisable and has never been necessary, as various workers re- 
commend, to begin detaching the meniscus without verifying that 
it has been damaged in the hope that the injury will come to light 
after the cartilage has been rendered more mobile through dis- 
section. In 8 of the cases the meniscus was removed through an 
anterior incision only and in 13 through a combined anterior and 
posterior incision. 

Combined anterior and posterior arthrotomy has recently been 
used increasingly often; the eight cases with an anterior incision 
only belong to an earlier period. The reason for this is that we 
have become more and more firmly convinced that the posterior 
horn cannot as a rule be removed satisfactorily through an anterior 
incision only. The following case illustrates this point. 

A 41-year-old business man had been suffering recurrent exudation 
in the left knee, as well as a feeling of insecurity and of “something 
going out of joint” inside the knee for two years. Operation was done 
with anterior arthrotomy, revealing a longitudinal rupture without 
dislocation of the medial semilunar cartilage (fig. 5). Portion A of the 
meniscus was removed. The patient’s condition was the same if not 
worse after the operation, and it was concluded that the back end of 
the cartilage had been overlooked. Six weeks later portion B vas 
removed through a posterior arthrotomy. The patient had no trouble 
thereafter. 

Another patient, an unmarried woman of thirty years, exhibited 
similar symptoms. She had been operated on earher at another hospital, 
but the symptoms still persisted. She recovered completely after pos- 
terior arthrotomy with removal of the remains of the posterior horn. 
The appearance of the meniscal remains is shown in fig. 3. If the rup- 
ture had continued as shown by the dotted hne, the injuries would have 
been similar to the one in fig. 2 a. 

The meniscus is detached as far back as possible through the 
anterior incision, after which the patient is placed in the prone 
position. The posterior incision follows the semimembranosus 
tendon. Entrance is made into the loose space between the tendon 
and the medial margin of the head of the gastrocnemius, which 
is elevated postero-laterally. The posterior capsule is now acces- 
sible, and the joint is opened by a vertical incision. We are now 
directly over the posterior horn of the cartilage, and the posterior 
half of the meniscus can be extirpated without difficulty. No 
vessels need be ligated in connection with the posterior incision. 
The incision gives quick and convenient access to the posterior 
part of the joint. 
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The incision is closed with only one or two sutures through 
the fibrous capsule, the musculature is allowed to fit together 
and the wound is closed by suturing the skin. 

The postoperative course following combined arthrotomy has 
been remarkably free from complications — much more so than 
following anterior arthrotomy only. The reason for this is not 
difficult to find. The posterior incision with only one or two 
sutures allows the joint to drain backward into the loose con- 
nective tissue of the popliteal fossa, in other words into tissue witb 
a good absorption capacity. 

If this observation is correct, it invabdates the main objection 
to combined anterior and posterior arthrotomy, namely that it 
complicates the operation and thereby prolongs convalescence. 

Operative findings: It is the consensus of opinion that deforming 
degenerative changes play a part in injuries to the cartilage. The 
interrelationship between degeneration and trauma naturally 
varies. In the usual meniscal injuries affecting young adults, 
degeneration is probably of little or no importance, trauma being 
the paramount or sole factor. 

But in injuries to the posterior horn, it would seem that this 
relationship is the exact reverse, degenerative changes mono- 
polizing the picture completely. 

On the basis of the foregoing the present material can be 
divided into three groups; 

I) In six cases we found a longitudinal fissure in the posterior 
horn, it being possible to displace the mobile portion of the menis- 
cus into the joint. The fissure folloAved a more or less oblique 
course through the meniscal substance roughly on the horizontal 
plane (figure 3). 

The average age in this group was rather low — 25 years. 
We may therefore be justified in assuming that this type of 
injury constitutes an early stage of posterior horn damage. 

II) In eleven cases, the fissure had advanced, the fragment 
had become pedunculated, and as the pedunculation progressed 
m a medial or lateral direction, the fragment had come to have 
its insertion medially in the circumference or laterally toward 
the tibia. (Fig. 4—5.) 

The average age of these patients was 46 years, or considerably 
higher than in the foregoing group. 

An^ injury of this kind cannot be repaired satisfactorily by 
an erior arthrotomy only. Four of the patients had previously 
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undergone ordinary meniscectomy through an anterior incision. 
A portion of the cartilage had been overlooked and gave rise to 
the symptoms which were later relieved by posterior menisc- 
ectomy. 

Ill) Four cases showed no clearly defined rupture, but the 
posterior end of the meniscus was the site of pronounced degenera- 
tive changes with edematous, disintegrating cartilage. The 
neighbouring synovial membrane was highly inflamed and swol- 
len. Here the condition can be characterized as meniscal chon- 
dromalacia. These patients were relatively old, the average age 
being 54 years. Fairly advanced arthritic changes were found in 
one of the cases, the remainder having very moderate arthritis. 

All these cases were operated on with combined anterior and 
posterior arthrotomy. The condition was verified from the front 
with a squint hook (Fig. 6). 

All the patients were free from symptoms after the operation. 
It is a technical impossibility to remove a cartilage of this kind 
with an anterior incision only (Fig. 2). 


Summary. 

1) The diagnosis of injury to the posterior horn is relatively 
difficult, but the condition can be suspected on the basis of local 
synovitis and clicking and a sensation of insecurity or derange- 
ment in the posterior part of the joint. In the hands of an experi- 
enced roentgenologist, arthrography will generally serve to verify 
the diagnosis. 

2) Degeneration dominates the picture in these injuries to a 
much greater extent than in ordinary meniscal injuries. In some 
cases it takes the form of meniscal chondromalacia only. Further- 
more, the injuries are found in older patients than the ordinary 
meniscal injury. 

3) Combined anterior-posterior arthrotomy is to be recommend- 
ed in these injuries. The operation involves a little more trouble 
for the surgeon, but the convalescence is generally easier for the 
patient than following anterior arthrotomy only. The posterior 
incision provides drainage for the joint, which is beneficial in the 
postoperative period. 

4) Unless they suffer from pronounced arthritis, the patients 
may be expected to be free from symptoms after the operation. 



INJURIES TO THE MEDIAL SEMILUNAR CARTILAGE. 


629 


Bibliograpbiy. 

Bristow, W, Eowley; Cysts of the semilunar cartilages of the knee. 
Robert Jones Birthday Volume. — Bristow, W. Rowley: Injuries 
and Displacements of the Semilunar Cartilages. The post-graduated 
Medical Journal, Oct. 1937. — Bohler, L.: Meniskusverletzungen und 
Ergebnisse der operativen Behandlung. Wiener Klin. Wochenschrift, 
nr 43. — Dr. Finochietto, Ricardo: Semilunar Cartilages of the 
Knee. Journal Bone and Joint Surg. Vol. XVII, Oct. 1935. — McMur- 
ray: Diagnosis of Internal Derangements of the Knee. Robert Jones 
Birthday Vol., Oxford Med. Publ. 1928. — Fairbank: Internal Derange- 
ment of Knee in Children and Adolescents. Proc. Roy. Soc. Med. 
1937. — Gibson: Regeneration of Internal Cartilage after Operation. 
Brit. Journ. Surg. 1931. — Bruce! and Walmsley: Replacement of 
Semilunar Cartilages after Excision. Brit. Journ. Surg. 1937. — Gol- 
denbErg: Refracture of Regenerated Semilunar Cartilage. Journal 
Bone and Joint Surg. 1935. — Dunn, Naughton: Injury of the Knee 
Joint. Brit. Med. Journ. 1931. — Smith, Alwyn: Sidelights on Knee 
Joint Surgery. Robert Jones Birthday Vol., Oxford Med. Publ. 1938. — 
Watson-Jones: Fractures and Joint Injuries. Livingstone 1943. — 
WijNBLADH, Hj.: Ganglion menisci migrans. Bruns’ Beitrage zur kli- 
nischen Chirurgie. Band 167, 1938. 



From the Orthopaedic Clinic of the Karolinska InstUutet, Stockholm. 
(Chief: Professor Stjen Feiberq.) 


On Iscliaeniic Fracture Coini)licatioiis. 

A Case of Arterial Aneurysm. 

By 

MAO FELLANDER. 


In the treatment of all fractures it is essential to maintain 
adequate circulation of the blood. Defective flow, whether due 
to primal vascular injury or to tight bandaging, gives rise to so- 
called ischaemic contracture, which most frequently occurs in 
supracondylar fractures of the humerus and forearms of children, 
and goes under the name of the Volkmann contracture. As is 
known, the flexors and pronators are damaged to the extent of 
deformity, in other words pronation of the forearm as well as 
flexed position of the wrist and interphalangeal joints. This how- 
ever does not include the extended or hyper-extended meta- 
carpo-phalangeal joints. Similar ischaemic injury also occurs in 
the lower extremities but much less often. Here likewise the 
flexors become affected with typical contracture of the foot de- 
scribed as equinovarus and claw-like. 

A contracture case of this type has recently been treated at 
our clinic in which the cause of the ischaemia was of a more un- 
usual nature. The patient was a youth aged 19 who had sustained 
compound fracture of the tibia (Fig. 1) in a cycle accident. Severe 
haemorrhage outwards attended the injury, with subsequent 
swelling. He was admitted to another hospital and the primal 
treatment consisted in a few days’ immobilisation of the limb m 
splints to reduce the swelling, whereupon plaster was applied. 
One month later, the plaster was removed and the foot was found 
to be paralysed and devoid of feeling. The development of this 
complication had thus not been observed. Four and a half months 
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after the accident the patient was transferred to the orthopaedic 
clinic for further treatment. The fracture was then consolidated. 
The foot was in an extreme equino varus position, impossible of 
correction, and the extensors of tlie foot and toes as well as the 
fibulae lacked function. Pulsation of the arteria dorsalis pedis 
was absent. The foot was cold and anaesthetic and oscillations 
from the calf and downwards were considerably reduced. The 
calf-musculature was rather hard and there were two decubital 
sores above the Achilles tendon. Accordingly, a complete picture 
of ischaemic contracture. Such was the change revealed by 
roentgenograms however, that one was compelled to go further 
into the case. (Pig. 2.) An increase of distance was seen between 
the tibia and fibula which, latter, was bent in a lateral direction 
displaying compression-atrophy and periosteal reaction that in- 
dicated a diffusive process between the two bones. Pronounced 
systolic murmurings were heard on auscultation of the calf and 
on occasional investigations, pulsations were felt at a depth. The 
clinical picture argued for arterial aneurysm in one of the bran- 
ches of the popliteal artery and this diagnosis was supported by 
arteriographs which revealed a collection of contrast 10 cm below 
the place where the popliteal arter)’’ branches, wliile showing that 
the distal part of the posterior tibial artery was emjity of the 
same (Fig. 3). 

An operation was performed and in front of the calf-muscu- 
lature, a haematoma quite as large as a fist was disclosed lying at 
a depth and attached adjacently to the deflected fibula. The pos- 
terior tibial artery entered the sac, but the distal part of the 
former was obliterated. Ligation and division supervened. The 
sac, on being opened, was found to contain lai'ge quantities of 
partly organized clots of blood. At the orifice was a lesser cavity 
lined with an endothelium-like coating. At the bottom of the sac 
lay the tibia-fracture quite naked without periosteal clothing or 
visible callus, obviously due to the strong effect of the pressure 
involved through the pumping of blood by the artery into the 
sac. The posterior wall was excised, but the deeper parts of the 
haematoma sac were left untouched to avoid injm-ing the other 
two arterial branches or eventual newly-formed collateral blood 
vessels. The peroneal nerve was explored. It did not seem to 
have been exposed to pressure and, macroscopically, was of nor- 
ma appearance. Immediately after the operation, strong pulsation 
was palpable in the arteria dorsalis pedis, and the injured foot 
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became warmer than the other. The increase of warmth and strong 
pulsations remained for Several days -but, on the other hand, the 
oscillations were not affected. A few days after the operation al- 
ready, one observed that the extensors and fibulae were in func- 
tion and that increase of the same occurred successively. The sen- 
sory impairment gradually diminished during the course of two 
months and is now, one year after the operation, residual only 
at the tops of the small toes. The trophic sores healed rapidly. In 
spite of diligent motory exercise the contractures were not over- 
come, and it was subsequently necessary to lengthen the heel- 
tendon and perform subastragalar arthrodesis in order to get the 
foot in a good position. Nine months after the operation Eoentgen 
pictures showed that the fibular curvature had disappeared 
(Fig. 4). • 

The author has seen a description in the literature of a few 
cases of pressure-atrophy in the skeleton of arterial aneurysm, 
but in the form of local erosion of the bone and not of curvature, 
as in the above case. The explanation would seem to be that the 
growing bone is so elastic that it can give way, while in respect 
to adults, the pulsating haematoma hollows-out the bone. 

Such aneurysm is no rarity in war-time. It is most common 
after deep, penetrating stabs and shell wounds but less frequent 
after fractures. War experienced vascular surgeons recommend 
auscultation in the examination of all penetrating wounds with 
abundant haemorrhage or severe swelling. In war-time one is more 
fully awake to the occurrence of aneurysm, whereas under peace 
conditions, it can be more easily overlooked. 

The traumatic aneurysm is false. It is not a real bulging of the 
vascular wall. It is a haematoma which has become of sac-for- 
mation and partly filled with coagulations. A better nanae would 
be pulsating haematoma. The diagnosis involves the following 
symptoms: tumour, pain, pulsation and systolic bruit. It is of 
importance to the operative treatment that arterial and arterioven- 
ous aneurysm be differentiated. The latter generally discloses one 
or more fistulae between the artery and accompanying veins, and 
the bruit occurs throughout the cardiac cycle W'^hile attaining its 
highest degree in systole. Moreover, a thrill is palpable. If the 
fistula is wide, cardiac dilatation and decompensation may super- 
vene. Compression of the artery proximal to the fistula involves 
bradycardia and enhancement of the blood pressure (the Branham 
sign), and Koentgen-examination reveals decrease of the heart 



Fig. 1. The first rocnigeiiograin after the accident. 



Fig. 2. Roentgenogram 4 ‘/a months after the accident, 
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rig. 4, Roentgenogram 9 months after the operation. 
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volume. Arteriography is a valuable diagnostic aid. FiStulae and 
arterialized veins with their valves can be disclosed through com- 
pression of proximal veins. There is a great risk of gangrene if 
such arteriovenous connections are overlooked and arterial liga- 
ture only is applied. Finally, at the operation one can feel thrill 
and also observe gyratory formations in the veins. 

Barely does the healing of arterial or arteriovenous aneurysm 
occur spontaneously, and on this account operation is the only 
treatment. If possible the operation should be postponed for at 
least 3 — 6 weeks, preferably 3 — 6 months after the accident so 
that the collateral circulation has had time to develop. This 
however is not often accomplishable for various reasons. AVith 
reference to the operative technique, I wiU only briefly touch 
upon a few fundamental rules. Arterial aneurysmal excision 
should not be performed in general, as the collateral vessels be- 
come involved, and this increases the danger of gangrene. It 
should be sufficient with proximal and distal arterial ligature and 
division of the artery for the possibility of retraction, and also 
obliteration of the haematoma sac. The so-called endoaneurysmor- 
raphy was described as long ago as 1888 by Matas one of the 
pioneers of vascular surgery. On the other hand, in reference to 
the arteriovenous fistula, it is of importance to remove the an- 
eurysm following the proximal and distal ligature of the artery 
and vein, in order not to overlook any smaller fistula through 
which a recurrence might arise. (Further details relevant to the 
operative technique are to be found in the bibliography.) 

It is obviously of the greatest importance to diagnose ischaemic 
conditions as early as possible so that one can intervene before 
irreversible changes develop with their deleterious consequences. 
Ischaemic contractures are rare. In his excellent survey with re- 
ference to the Volkmann contracture, Griffiths reports only 8 
of 21,000 fracture cases primarily treated at the Manchester hos- 
pital. Another frequency-figure published by Bittner is 4 con- 
tracture cases of 2,850 arm fractures. Considerably more rare is 
ischaemic contracture of the lower extremities. In 1940, Horwitz 
only found 20 described in the literature. The private surgeon 
thus has little prospect of meeting with such cases, at least during 
peace-time. His experience will be sKght both as regards diag- 
nosis and treatment. I therefore feel justified in issuing a fairly 
brief account of the more recent publications on the subject, 
without having personal experience. 
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The cause of contractures has always been an object of discus- 
sion. Nervous injuries, venous obstruction and arterial damages 
have been spoken of. Experimental and chnical observations fa- 
vour the assumption that arterial injuries with accompanying 
ischaemia are primal. Pathologically-anatomically one finds dead 
muscular tissue surrounded by a sheath of fibrous tissue, the pic- 
ture of an infarction. Due to denervation in contracture there 
occurs interfibrillary fibrosis, which is never met with in ischaemic 
cases. Injuries to the nerves are liable to manifest simultaneously 
and thus blur the clinical picture but many cases exhibit no such 
injury, at which the neurologic symptom of impairment is ex- 
plained as ischaemic nervous injury. Volkmann himself was of 
the opinion that tight bandages were the chief cause but, later, 
many cases have been observed which had not been exposed to 
exterior pressure. Even if tight compressions can be regarded as 
contributory cause, the first of importance however is always the 
arterial injury. The tissues most sensitive to ischaemia are nerves 
and muscles. The musculature dies after 6 — 8 hours circulatory 
failure, but skin can survive 24 hours. This is the explanation 
why arterial occlusion in the one case leads to gangrene, and in 
the other, to contracture. The musculature is liable to necrotize 
in the event of such an incomplete circulatory blockade which 
does not end in gangrene. 

Obviously, in arterial injuries the circulation is dependent on 
the condition of the collateral vessels. G-iven the chance to func- 
tion the circulation will be sufficient even in the case of complete 
arrestation in the main artery. According to Leriche they are 
affected by vasoconstrictorio reflexes from a damaged artery. 
Can these reflexes be interrupted, and preferably through ex- 
cision of the artery, the circulation wiU be restored through 
dilatation of the collateral vessels. Leriche maintains that these 
vasomotoric reflexes are of great significance to the continued 
development of the ischaemic process. Several authors, besides 
Leriche have made operative observations which argue for the 
correctness of this mechanism. 

With the point of departure from these pathogenic viewpoints 
one must plan the treatment. It is a question of hours, not days 
when the survival of the musculature is involved. An early diag- 
nosis is therefore essential. The incipience of the disease can be 
acute, and then the symptoms, burning pain, edema and cyanosis 
are characteristic, thus rendering the case easy to diagnose. One 
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should not fail to remember however that the absence of pain 
can indicate simultaneous nerve injury. Unfortunately some cases 
are liable to run their course more stealthily without pain and 
severe swelling. The early dependable signs are cyanosis or pallor, 
reduced cutaneous temperature, sensory impairment as well as 
absence of peripheral pulsation and diminished oscillations. The 
first signs often manifest within some few hours but can delay 
one or more days. Flexion of fingers and toes, and pain on passive 
extension, are late symptoms, and probably then, the musculature 
is already definitely injured. Accordingly, is the question one of 
a fracture with the above described signs of impaired circulation, 
intervention must be as immediate as possible. Compressions shall 
be withdrawn. Gentle manipulation may relieve the artery and, 
by diminishing the pressure even improve the collateral circula- 
tion. Eenewed violent manipulative reductions must be avoided. 
Eisk of arterial occlusion in the elbow region is enhanced through 
fixation in acute flexion, for which reason the latter should be 
avoided if there are signs of vascular injury. If the circulation is 
not speedily restored one must have recourse to operative meas- 
ures. Simple cleavage of the fascia, can lessen pressure on the col- 
lateral vessels in the event of severe haemorrhage, but it is prefer- 
able to explore the artery in question, whereupon the main bran- 
ches should be investigated. The artery is liable to be quite sev- 
ered, contused or lacerated, and arteriectomy shall be performed 
between the ligatures. Ligation in continuity is not sufficient. It 
does not prevent secondary thrombosis or haemorrhage and, more- 
over, the vasomotoric reflexes are apt to remain. Sometimes the 
sole occurrence is arterial spasm which can be relieved by wide- 
spread mobilization of the artery, and injection of local anaesthe- 
sia in and around the same. Chemical or operative blockade of the 
sympaticus is a valuable complement to all treatment. The most 
active surgeons prescribe primal operative exposition in every case 
which, from the beginning, reveals pronounced signs of circu- 
latory impairment. In addition to guarding against future isch- 
aemic injuries, the intervention has other advantages, for in- 
stance, the disclosure of a simultaneous nerve injury, which oc- 
currence is not so rare. Griffiths reports 14 of 29 cases of ope- 
rated Volkmann contractures and other authors have still higher 
Lgures Finally, the reduction and fixation of the fracture can 
be performed under observation, while reduction executed other- 
^se, at least relevant to supracondylar humeral fractures, can 
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often involve great difficulties. Thus, judging from the literature, 
it would seem apparent that surgeons with great experience in 
this domain, prescribe a more active therapy in cases threatening 
circulative disturbance, with the object of preventing ischaemic 
complications. 


Summary. 

A case of ischaemic contracture subsequent to compound tibial 
fracture is described. The cause of the same was proved to be 
arterial aneurysm (pulsating haematoma) which produced separa- 
tion between the tibia and fibula. The importance of diagnosing 
circulatory disturbances at a very early stage before the mus- 
culature is definitely injured, is emphasized. To judge from the 
more recent literature relevant to ischaemic complications, great- 
er activity would seem to be prevalent in the form of early ex- 
posure and resection of traumatic arterial segment. 
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Some Badiological Aspects on tlie Carpal 
Scaplioid and its Fractures. 

By 

E. LINDGREN. 


In our days there is no divergence of opinion with regard to 
the importance to be attached to the diagnostical X-ray examina- 
tion, for the demonstration of injury to the bones. As soon as the 
clinical examination has indicated the possibility of such damage, 
an X-ray examination is also undertaken with the object to 
study the extent and the appearance of the damage. More dis- 
puted is however the value of the X-ray investigation for answer- 
ing the inquiry, whether a fracture or not has occurred. Unfor- 
tunately, this question is often debated without taking into con- 
sideration the X-ray technique. In some medical circles, one is 
still of the opinion that the presence of a fracture can be clinically 
established, and only then the X-ray examination is performed in 

order to determine the position of the fragments — at least m 
practice the mode of action still seems to imply that such con- 
ceptions are predominating. Of late years, the X-ray diagnostics 
in our country has made great advancements, but in a general 
way this does not apply to the X-ray investigation of bone and 
joints. On account of the ever-increasing amount of work, the 
X-ray examination of the bones has come to mean a procedure, 
where a nurse takes a number of more or less accurately produced 
views in certain standard projections which are then “interpreted 
by a doctor. Of course, such standard projections supply various 
information but all details are by no means brought forward. At 
times it may be discovered that a given fracture was not visua 
lized, or only faintly so, by the routine projections and that 
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another beam direction was needed to make it visible or to better 
bring forward the details. As a rule, this leads to the incorporation 
of another standard projection among the conventional ones — at 
least at the centre where the discovery was made. Such a way 
of proceeding has in fact nothing to do with a true X-ray exa- 
mination but is only plain photography. The X-ray investigation 
is something more. It requires extensive anatomical knowledge, 
large experience with regard to the adequate projections for 
visualizing a given anatomical detail and with regard to the 
changing appearance of this detail with the changed direction of 
the X-ray beam. The radiologist, having made an orientating 
examination of the superficial anatomy of the patient and, may 
be, after studying a preliminary view, shall be able to decide how 
to modify a standard projection, with due consideration of the 
anatomy in the actual case, in order to bring forward the desired 
details. He shall be able to determine what views will provide 
the best answers to the clinical questionnaire. A complete mastery 
of the technique is needed for producing views sufficiently rich 
in contrast and of best possible sharpness. Mostly, the clinician 
has no qualifications for carrying out an accurate and complete 
X-ray investigation, his time can also be better employed. Eesults 
of benefit to the patient are certainly best obtained when there 
is a close collaboration between the clinician and the radiologist. 
From the understanding attitude of Gustaf Soderlund and his 
realization of the importance of radiology for the clinics, a co- 
operation in the course of time has developed between the surgical 
and the roentgen departments of the Seraphimer Hospital, which 
has^ proved fruitful to both parties and of great benefit to the 
patients. 

The anatomy of the ordinary textbooks cannot — naturally 
enough include all factors on which depend the appearance of 
an X-ray view. There are, on the whole, no adequate textbooks 
of radiology. Even in our days it is not fully realized by the great 
majority that if a change was not brought to appear in the exa- 
mination, a further analysis of the views, houmvcr thorough it 
may be, will not be able to reveal any such change. This applies 
or exarnp e to an X-ray examination of the stomach as much 
as to such an examination of the bones. Some time ago, the author 
0 ma ce a statement in his capacity of medical adviser to an 
company regarding pictures presented of a “wrist with 
possible navicular fracture. When communicating with the doc- 
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tor in question in order to discuss the pictures and inquire into 
the motives of the pronouncement that .was made, the following 
comment was obtained: “The interpretation of an X-ray picture 
is generally very subjective. My interpretation is . . Such 
ideas must be regarded fundamentally wrong. In the medical 
field the radiological examination is perhaps the most objective 
means of examination. Tillier says that the radiology is com- 
posed of two elements: (1) to perceive and (2) to understand 
what is perceived. Undoubtedly, this is right but one more im- 
portant feature may be added: “to be able to bring forward what 
is there to be detected”. When the examination is properly carried 
out, the interpretation of the pictures becomes almost a matter 
of subordinate importance since in that case the conclusions are 
easily drawn. To stress the point it may be said with some ex- 
aggeration that if there is uncertainty as to the presence of changes 
or not, in the examination of the picture material produced, then 
the examination has been unsatisfactorily performed. Difference 
of opinion may well arise as to the cause of a demonstrated change, 
but the investigation should always answer the question whether 
there is a change or not. 

In X-ray diagnostics of the bones, the examination of the 
wrist represents one field where a defective technique may lead 
to serious consequences for the patient. The author, in his activity 
as adviser to insurance companies has learnt that there is generally 
much left to be desired in the X-ray examination and inter- 
pretation of the carpal scaphoid. In this connection Meekison 
has quoted Andre Gide who says: “. . . Toutes choses sont dites 


deja, mais comme personne n’ecoute il faut toujours recom- 
mencer.” This may be true with regard to the clinical and ther- 
apeutic aspects but in the author’s opinion not where the normal 
anatomical aspect of the navicular bone is concerned and not 
as regards its radiological appearance. Experiences from the 
insurance casualities show that uncertainty and misjudgment 
essentially occur in two respects: (1) fracture is reported though 
non-existent or despite the fact that it cannot be confirmed 
on the basis of the picture material presented; (2) statements as 
to the age of the fracture are not based on a detailed analysis o 
the changes brought forward or with due consideration of the 
modifications of such changes with the increased age of the 


fracture. 

The navicular bone is a part of the proximal row 


of bones of 




1 •v^ Os naviculare from the dorsal side after removal of the capsule. 

\’'oto the remon between the articular surfaces, b) 0.s nnviculare seen ft on i 
ill Note the different levels of tlic proximal and distal parts and the cleft between 
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Fig. 2. Shows a view obliquely from the underside, ^’l)e hook is seen to lift 
away the tendon of the flexor carpi radialis. I'he facet of the tubercle for the 
tendon is clearly visible (arrow). 



a b c 

Fig. 3. Experimentally produced bone fracture, photographed with varied X-ray 
technique in order to demonstrate the importance ofthc technique for the appear- 
ance of a fracture: a) tube with a small focus and no intensifying screens, b) the 
same locus as in (a) intensifying screens, c) larger focus + intensifying screens. 
Ihe distance film — object — tube has not been changed. 
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Fig. 4. Tlie appearance of tlie same fracture as in Fig. 3:a) when the direction 
of the central ray coincides with the plane of the fracture, b) when it forms an 
angle of some degrees with the plane of the fracture. 



a b 

Fig. o. a) The navicular bone. No fracture. The frncturelike line (arron) is 
caused by the cleft between the proximal and distal dorsal articular surfaces, 
b) Sclerotic zone between the two dorsal articular surfaces. 



Fig. 9. Case 1. a) After 8 months, b) After 1 year and 1 raontli. c) After 1 

year and T’/j months. 



a b 

Fig. 10. Case 2. b taken 2 months later. 
Lindsreit; Carpal Scaphoid and its Fractures 


Pig. 11. Case .3. a) Tlic cleft between the proximal and distal articular sur- 
faces The suspected fractiiic — b) After 2'L months, e) After 6 months. 



a b 

Fig. 12. Case 4. After 2^1^ months. 



a b 

Fig. 13. Case 4. After 1 j’-ear 4'/2 months. 




a 
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Fig. 15. Case G. a) After 3 months, b) After 4 years. 



Lindgren: Carpal Scaphoid 


Rnd its Fractures. 
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the ■wrist The proximal part of the navicular bone is more dor- 
sally situated than its distal part and the whole bone is generally 
described as comma-shaped. To the distal- volar side, the tubercle 
forms the bent, narrower end of the comma. Fig. 1 a shows the 
appearance of the bone from the dorsal side when the capsule 
as well as the ligaments attached to the superior surface of the 
navicular bone have been removed. As can be seen in the picture, 
the navicular bone has two dorsal articular surfaces, one towards 
the radius and one distal towards the multangular bones. Between 
these there is a narrow area, of a few miUimeters width only, 
■mth ridges towards the two articular surfaces and in between 
a highly irregular and rough region forming a more or less sharp 
depression. In some cases, this section may form a deep, narrow 
and accentuated cleft. The ulnar-dorsal border (towards the capi- 
tate) has often one “creek”, or several ones more or less accen- 
tuated. Observing the bone from the side (fig. 1 b), the sharp 
cleft can be seen to pass between the articular surfaces, but it 
can also be observed that there is a considerable difference of 
level between the proximal and the distal parts of the na'vicular 
bone in dorso-volar direction. For the rest it should only be men- 
tioned here, 'with regard to the appearance of the navicular bone, 
that it has a concave articular surface against the capitate and a 
flat facet on the ulnar-proximal side for articulation with the 
lunate. There is no boundary, neither in the form of furrow or 
border, between these articular surfaces. Distally to the volar 
side lies the tubercle which generally seems to have a flattened 
surface for the tendon of flexor carpi radialis (Fig. 2). This has not 
been stated in the ordinary textbooks of anatomy and it may 
therefore be mentioned here, though it is of less radiological 
interest. In the radiological investigations, the fairly complicated 
structure of the navicular bone and its position are of great sig- 
nhicance. On the ordinary frontal view (with dorso-volar beam 
direction) a shortened projection of the bone is obtained. In such 
a projection, the transverse fractures will lie in a plane not coin- 
ciding vith the beam direction. The more extreme the radial 
flexion of the hand, the greater the extent of shortening of the 
one. The more extreme the ulnar deflection is, the more will 
e navicular bone be “straightened”, the projection will be less 
stortened and the chances will be greater that the plane of the 
rac ure coincides with the beam direction. Unless dislocation has 
occuire , or diastasis in the fissure, the fracture will only be 
35 490993. Acta chir. Scandinav. Tol.XCVIII, 
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clearly visualized when the plane of the fracture and the beam 
direction coincide. Because of the deep cleft to the dorsal side 
and, further, due to the terraced part clearly visible in Big. 1, 
there can sometimes he observed on the frontal picture, since 
the X-rays have to pass through layers of different density, 
fracture-like lines i. e. more or less clearly outhned bands of lesser 
density. (Fig. 5 a, 11a H-^) From superposition of the distal part 
of the navicular bone on the distal margin of the articular surface 
towards the capitate it may also happen that fracture-hke lines 
are produced. Experience gained from the casualities of the insur- 
ance companies has shown that such pictures, which are due to 
inadequate projections of the normal structure of the navicular 
bone, not seldom are mistaken for fissures. However, true frac- 
tures do not, as a rule, occur in the before described section be- 
tween the dorsal articular surfaces. Mostly, they run at a sharp 
angle to this section and often they are perpendicular to it. They 
can often be observed to run to one of the mentioned “creeks” 
of the upper ulnar border. The most common region for the 
transverse fractures to appear is through that part of the navicular 
bone that corresponds to the distal part of the proximal articular 
surface, passing at a fairly sharp angle across the intermediary 
section and proceeding to one of the creeks. In some cases, espe- 
cially when the cleft between the articular surfaces is sballorr, 
the intermediary section which forms attachment for strong 
ligaments appears instead more dense than the environment 
(Fig. 5 b). This can in isolated cases of actual fracture cause 
misjudgment as regards the age of the fracture. It is not unusual, 
particularly with old people, that the structure of the bone in tke 
intermediary section becomes irregularly sclerotic. A superpro- 
jection of the cortical sclerosis over the spongy substance can 
then give rise to pictures which create the erroneous impression 
that cysts are present in the navicular bone. 

Since long it is known that frontal and lateral pictures alone 
do not suffice for establishing whether fracture is present or not. 
Perschl for example has stated (1938) that in addition two 
oblique projections are needed. The wrist is placed with its volar 
aspect on the cassette and the patient makes a fist so that bis 
hand acquires a half dorsal flexion and is slightly abducte 
toward the ulnar side. The other projection is as follows, t e 
hand with closed fingers is placed with its volar aspect on t e 
cassette, then is supinated until its posterior aspect forms an 
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angle of 45 degrees with the plane of the film. The hand is in 
slight ulnar abduction. Other authors only state that the X-ray 
picture should be taken with the hand in extreme ulnar deviation, 
as this position brings out the bone completely (Henry). On the 
other hand Graziani considers 16 views to be necessary for an 
exhaustive study, Meekison points out that every distorsion of 
the wrist should be X-rayed and that views at least in four pro- 
jections should be produced, but he gives no detailed information 
as to the technique. Watson-Jones recommends 3 projections 
of which the most important is “the oblique three quarter view”. 
The same as was said before as regards photography and X-ray 
examinations can be applied to all the now mentioned pro- 
jections. With the hand in intermediary position the common 
transverse fractures run in a plane, the dorsal part of which is 
more distally situated than the volar part. It will thus be necessary 
to place the wrist (which is easier as a rule than changing the 
beam direction) so that this plane coincides with the direction of 
the central ray. Partly, this can be achieved by deflecting the 
hand to the ulnar side, but since this is often not sufficient the 
radial part of the wrist should also be lifted. A sufficient ulnar 
flexion may be difficult to obtain if the patient suffers great 
pain but the procedure may be facilitated by taldng the pictures, 
according to Perschl, with bent fingers. No general statement 
can be made as to the extent to which the radial part of the wrist 
should be lifted. This depends on the appearance of the bone in 
the actual case and, particularly, on the amount of ulnar deviation 
imposed upon the hand. Thus, in each separate case, a satisfactory 
projection can only be achieved by taking into consideration all 
the factors mentioned. 

Views of a wrist are presented in Pigs. 6 a and b. However 
thoroughly these views are studied (“interpreted”) can no infor- 
mation be derived as to an eventual damage to the navicular bone. 
With the image in Pig. 6 c, on the contrary, which was taken 
on the same patient at the same occasion, no special procedure of 
“interpretation” is required. The fracture is clearly visible. In 
the case it was possible to impose upon the wrist an extreme 
ulnar flexion, which was sufficient to demonstrate the fracture. 
If a line of lesser density is seen in a certain projection, the in- 
•igation should continue with the object of determining its 
re. If there is a fracture, it should be possible to get it pro- 
id free from such parts of the navicular bone that might 
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shade. To judge whether a loss dens zone is due to fracture or 
not, it will be necessary to produce views where the beam direc- 
tion coincides with the plane of the fracture. Only on such pic- 
tures can an accurate analysis of the surfaces of the fracture be 
made and information be derived as to the age of the fracture and, 
all the more important, as to the occurrence of healing phenom- 
ena. 

To illustrate the development of fractures of the navicular 
bone the following series of examinations may serve as examples. 

Case 1. Male, aged 26. Injured on February 26th from getting 
the wrist into a squeeze. At the first examination a fracture across 
the proximal part of the navicular bone was demonstrated. In Fig. 7 a, 
the fracture is clearly visible. The view in Fig. 7 c, taken with the radial 
part of the wrist lifted, does not show the fracture distinctly enough 
to permit of diagnosis. The radial part of the wrist has been lifted too 
much. Since it is known beforehand where the damage is located, it 
is however possible to detect part of the fracture. The sclerotic zone 
between the articular surfaces can be observed. At the radial part of 
this sclerotic zone, a thin line can be observed but this is no indication 
of fracture, since it is located to the earlier described cleft (arrow). 
The view in Fig. 8 a was taken 25 days later. (The patient was not 
treated with plaster-of-Paris during the whole time of observation 
but did full-time work as an electrician.) This picture shows a wider 
fissure than before, due to decalcification of the environment. After 
a further 3 months this change is more pronounced (Fig. 8 b). The decal- 
cification around the fracture has increased. The decalcified area is 
however now demarcated by a narrow sclerotic border zone. This 
sclerotic zone is even somewhat more marked after 4 months. The 
sclerosis in this case is due to new bone formation and on a view taken 

8 months thereafter this newly formed bone (endosteal callus) can be 
observed to partly fiU the fissure (Fig. 9 a). After one year and a month, 
the further progress of consolidation can be seen but there is still some 
part of the fissure to be observed, particularly to the radial side (rig- 

9 b). When one year and 7 Y 2 months have passed there is no fissure to 
be detected (Fig. 9 c): the fracture is completely consolidated. Wat- 
son- J ONES has stated: fractures of the waist and of the proximal pole 
of the scaphoid never unite spontaneously. This case indicates hoioever 
that such a union might occur. 

Case 2. Male, aged 25. The typical development in a case of navicular 
fracture when the wrist has not been immobilized with plaster can also 
be followed in Fig. 10. The patient was injured in an automobile ac 
cident. According to the statement of the doctor, who attended to e 
patient at the first examination, no damage to the bones had occurre . 
A study of the view taken a few hours after the accident (Fig. 1 ^1 
shows however a clearly visible fracture at the boundary between 
proximal and intermediate third of the navicular bone. On accoun 
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remaining pain, tlie patient was X-rayed two months later (Fig. lO b), 
when resorption around the fracture was observed and also a beginning 
demarcation, by a faintly sclerotic border, of the resorption zone. 

Case 3. Male, aged 25. Dislocated wrist. The view in Fig. 11 a was 
taken when the damage bad occurred and it was stated that no fracture 
was visible. A narrow and less dense line can be seen but in a region 
which makes fracture improbable, since the cause is evidently to be 
found in the cleft between the proximal and distal articular surfaces. 
In addition, however, there is another less dense zone proximal to the 
afore mentioned at the dorso-ulnar margin (arrow). The cause of this 
zone cannot be established on the basis of the view produced, but it 
is probable that it is a fracture. In such cases, the examination should 
continue until certainty is obtained as regards the cause of the zones 
of lesser density. If the examination of this case had continued a correct 
diagnosis would have been possible. Two and a half months later, the 
navicular bone had the appearance shown in Fig. lib. The secondary 
changes are of similar character as those illustrated in the two prece- 
ding cases, i. e. there is a decalcified area around the fracture and a 
sclerosis surrounding the decalcification. The wrist was then immobi- 
lized with plaster and 6 months after the trauma, the major part of 
the fracture is united but to the ulnar side there is still some remnant 
of the fracture (Fig. 11 c). 

The course of development of a not immobilized navicular fracture 
that does not unite is illustrated in the following series (Figs. 12 — 13). 

Case 4. Female, aged 22. A student of the Gymnastics Central In- 
stitute. The patient fell and supported herself with the left wrist which 
became swollen. At the first examination, a barely visible thin fracture 
was observed. The wrist was not put into plaster. Some days after the 
trauma the patient was free from trouble but soon she had a return of 
trouble and, after several weeks when she was still not free from symp- 
toms and. suffered pains by extreme movements, she came back for 
consultation. At that time, 2 V 2 months after the trauma, the navicular 
hone had the appearance illustrated in Fig. 12 a. It would seem as if 
this picture were at variance with the two preceding cases and that the 
secondary changes in this case were more extreme, but this is not so. 

very shortened view of the navicular bone is produced, i. e. the two 
ragments overlap to some extent. In this case the adequate projection 
( ig. 12 b) (with the central ray coinciding with the plane of the frac- 
ure) shows the decalcification around the fracture which is demarcated 
u sclerotic zone. Hence the changes are not so extreme as 
/I ® from the appearance of the preceding picture which 

0 superposition. The progressive changes correspond to those 
nstrated m the two preceding cases. The patient was still not 
view 1 ^ f Q continued with her gymnastics training. The 

slinwc i about one year and IVg months after the trauma, 

iuerpncD^'^ status at that time. The fracture did not unite. There is 
sc erosis around the fracture but no obliteration of the 
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fissure. The surfaces of the fragments have instead become smoothly 
rounded and have borders suggestive of cortical layers. A non-union 
(pseudo-arthrosis) is established. However, the patient is without 
pains, feels no tenderness upon movements and is active as a gy mn ast. 
The mobility is alike in the left and the right wrist. This case shmos 
that some non-united navicular fractures do not 'produce clinical symptoms. 

Case 5. Male, aged 21. From the case demonstrated in Tig. 14 
the view in Tig. 14 a, which was taken in connection with the trauma, 
shows a fracture of the navicular bone. There is some sclerosis around 
the fracture particularly towards the radial side, but this sclerosis 
cannot be ascribed to advanced age of the fracture but is the sclerotic 
zone normally appearing between the two articular surfaces. The main 
part of the fracture is located precisely to the region between the artic- 
ular surfaces. The wrist was put into plaster. New bone formation 
started after months (Tig. 14 b). In comparison with the cases 
which had not been treated with plaster, the decalcification around 
the fracture is considerably reduced and the restorative changes set in 
at an earlier stage. Already 4^2 months after the first examination the 
crack was mostly filled (Tig. 14 c). 

As we know, the navicular fractures only unite with endosteal 
callus, appearing to fill the crack. The aspect of the fracture 
varies with the beam direction and great caution must be exer- 
cised when studying the stages of formation of the callus, which 
should only be done on technically successful pictures produced 
in accurate and appropriate projections. It may be difficult, in 
some cases, to determine whether the sclerosis arising around a 
fracture is a sign of beginning union or indicates the kind of 
sclerosis which occurs on the surfaces of the fracture when non- 
union is established. As a rule, however, the latter occurs at a 
considerably later stage — after several months — and is located 
to the very surface of the fracture, whereas the former arises at 
a distance from it but makes gradual progress through the decal- 
cified area and finally fills out the fissure. When increased density 
of the bone around a fracture is observed to set in as early as in the 
case shown in Fig. 14 b, this is no indication of non-union but a 
sign of beginning consolidation. Has the new bone formation, 
however, a shape similar to this narrow and dense zone, it is 
almost always misinterpreted. 

Case 6. Male, aged 17. In Tigs. 15 another case is illustrated, the 
fracture of which did not unite. The appearance of the fracture some 
months after the trauma is demonstrated in Fig. 15 a. The 
bone has the appearance typical of an untreated fracture. In Tig- 
the non-union is shown 4 years later. No arthrosis deformans 
occurred. 
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Whether artlirosis develops or not, in a wrist with navicular 
non-union, is probably chiefly dependent on the amount of 
strain to which it is subjected. Many people seem to have a non- 
union without symptoms and without producing any roentgeno- 
logioally detectable signs of arthrosis even after several years. In 
otlier cases, arthrosis may develop at an earlier stage and usually 
in a way implying reduced thickness of the cartilage between the 
distal fragment of the navicular bone and the radial styloid pro- 
cess which latter is also gradually changed. The author has no 
experience of roentgenologically confirmed arthrosis which has 
been observed to appear within the first year following a trauma 
against a sound joint, 

A study of the surfaces of the fracture, in views where the 
planes of the fracture are projected free of such skeletal parts 
that are hable to be superimposed, will always allow a differen- 
tiation between a non-union and a more recent fracture. With 
non-union there also occurs as a rule, on account of disturbances 
of nutritional nature, changes of the structure of the fragments — 
in a zone along the surfaces of the fracture or in large parts of 
the fragments. If these changes are small it may occasionally 
happen that difficulties arise for a differentiation from the very 
seldom occurring congenitally bipartite scaphoid. These questions 
cannot be discussed in detail in this connection, but reference is 


made to earlier works on the subject. 

From clinical standpoint, the transverse fractures belong to 
the more important ones. Besides, there are cases where the 
tubercle has been broken off completely, or only parts of it. In 
such cases, the planes of the fractures cannot be visualized on 
frontal pictures. The radial part of the wrist must be lifted more 
or less from the cassette, sometimes to an extent which makes 
the projection almost a lateral one. Thus, also these fractures 
have characteristics that do not appear on conventional frontal 
and lateral pictures of the wrist. (Figs. 16 a — c.) 

Summarizing with regard to the transverse fractures it may be 
concluded that the anatomical aspect of the navicular bone is 
sue that fracture-like views can be produced in certain projec- 
lons. With anatomical knowledge and familiarity with the exam- 
mation technique it is however possible to differentiate between 
lactures and such structural changes that appear on the view 
os a consequence of the very particular aspect of the region 
0 ween the dorsal articular surfaces. In about 14 days after a 
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fracture, a certain decalcification will be present around the 
crack, wbicb in any case will be distinctly visible after 3 weeks 
and more certainly so if tbe patient bas not been put in plaster 
in tbe meantime. Tbe reason for tbe recommendations in tbe 
literature that a repeated X-ray examination should be made 
after some time, wben cbnical symptoms of a patient remain de- 
spite tbe fact that fracture was not demonstrated at the first 
examination, is thus to be found in tbe appearance of this decal- 
cification, wbicb makes it easier to detect tbe fracture. Whether 
sucb control examinations are necessary, or to wbat extent, will 
usually depend on tbe skill and efficiency with wbicb the first 
examination was performed. After 2 months, on tbe average, or 
more surely after a further couple of weeks, restorative changes 
will be observed in tbe form of denser zones demarcating the 
decalcification. If tbe band has been properly immobibzed, the 
local decalcification will never be very extensive. On the whole, 
tbe endosteal callus formation will in that case develop more 
rapidly, but anyway, independent on whether tbe band has been 
immobibzed or not, the first demonstrable appearance of newly 
formed bone will occur at about tbe same time (after 2 months). 

Summary. 

The anatomy of tbe navicular bone is accounted for with re- 
spect to features of particular importance for tbe radiological 
examination. Descriptions are given of tbe usual stages of devel- 
opment of navicular fracture with examples from a number 
of cases that have been closely followed up. 
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Late Results in Fractures of the Fore-arm 
in Children. 

By 

L. ONNE and PH. SANDBLOM. 


In treatment of fractures of the fore-arm in children one must- 
often put the question: is reduction necessary or not? From of 
old, we know that mal-united fractures show a spontaneous cor- 
rection as time passes, and that this power is especially pronounced 
in growing individuals. There is, however, obviously a limit beyond 
which the potentialities of the bone for correction are not able to- 
prevent permanent disability. Where does this border-line lie? 
The investigations done hitherto hardly suffice to answer this- 
question and opinions thereon are not in agreement. It has, there- 
fore, seemed to us that it would be of interest to review our own 
series with the question: what is the late result of a fracture sus- 
tained during childhood, that has united in a malposition? 

This question may be put in all forms of fractures, but we have 
concentrated in the first place on the conditions in fracture of the 
fore-arm, these being so commonly occurrent. Beekman and Sul- 
livan (4) have investigated the frequency of various fractures in 
a series of 2,094 fractures in children under 13 years of age. In 75 
percent the upper extremity was damaged and in 46 percent the 
radius was involved. Of the fractures of the fore-arm 82 percent 
^ere located to the distal third. Eadius is thus the most commonly 
ractured bone in children and the injury in the great majority of 
cases is localized to its lower third. 

In adults one distinguishes between fractures within the regions- 
^ e elbow and the wrist, and fractures of the shaft. Also in ohil- 
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dren it is usually easy to define tlie first group, while on the other 
hand, it is more difficult to draw a border-line between the frac- 
tures of the wrist region on the one side and those of the shaft on 
the other. This is explained by the fact that the so-called typical 
radius fractures which are extremely common in adults and dis- 
tinctly belong to the wrist region hardly exist in children. The 
fractures characteristic for children have a more proximal locali- 
zation, frequently within the distal portion of the diaphysis. This 
has lead many authors (Blount, Schaefer and Johnson (8), 
Thornedike and Dimmler (27), Levinthal (17), and others) to 
prefer to discuss the fractures within the distal third of the fore- 
arm as an entity. McKenna (18) draws the limit to the distal fifth, 
as he had found that the fractures commonly are sited closely 
proximal to the upper margin of the pronator quadratus muscle, 
which runs straight across the lower fifth of the fore-arm. Mas- 
SART and Cabouat (19) have drawn the borderline three fingers 
breadth above the wrist, which would be approximately corres- 
pondent to the distal fourth. Several other French authors, such 
as Bertrand and Judet (6), Salmon, Bouyala and Gbegoire 
(25) also consider the distal fourth to be an appropriate entity. 
Bhalt (13) speaks of the carpal region without actually precising 
its extent. In our series it was found expedient to combine the 
fractures of the distal third in one group. In our follow-up exanun- 
ation we have excluded the fractures of olecranon and the radial 
head. 

Our further division of the various types of fracture appears 
from the following outline; 

I: Wrist fractures = fractures within the distal third of the 

fore-arm. 

a. epiphyseolyses 

b. incomplete fractures 

1. torus fractures 

2. greenstick fractures 

c. complete fractures. 


II: Shaft fractures 

a. incomplete fractures 

b, complete fractures. 


As will appear from the outline we have attached less importance 
to whether both bones or only the one has been injured, 'r® 
the therapeutic point of view this further subdivision is justi le 
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•but as our primary interest has been focused on the malunion as 
such this division is of lesser importance. In this connection it 
should be pointed out that in lesions within the carpal region, 
radius practically always is affected (in Massart and Cabouat’s 
(19) survey of 377 fractures, in all of the cases), frequently in 
conjunction with ulna. On the other hand, isolated ulna fractures 
are rare in this region, although they occasionally are seen higher 
up on ulna. Ulna-epiphyseal separations exclusively are hardly 
considered to occur. 

“Efifliyseal separation is to be regarded as a fracture adjacent 
to the epiphyseal line but not actually through the epiphyseal 
disc” (Watson-Jones (28)). The proliferating cartilage cells 
closest adjacent to the epiphysis (Haas (15)) are not damaged 
hereby. Epiphyseal separation occurs about 4 times as often in 
boys as in girls (Bergenfeldt, 5). The beyond comparison most 
common localization is the lower portion of radius. The lesion is 
mainly seen in individuals in ages 12 to 14, while it is uncommon 
under 9 and over 17 years of age (Bergenfeldt, 6, Vulliet, 29, 
and others). The epiphysis is commonly displaced dorsally and 
somev'hat radially and generally includes a small triangular corner 
from the margin of the metaphysis at which the dislocation takes 
place. Holland (16) considers that there is always present an 
epiphyseolysis when such a fragment is detached. Massart and 
Cabouat (19) and also Ehalt (13) make the diagnosis of epi- 
physeolysis in the presence of a tenderness restricted to the 
epiphysis, even though roentgenological signs are lacking. In the 
present series cases of this type have not been designated 
epiphyseolysis. 

In approximately one-half of the cases (the different authors 
report very divergent figures), the epiphyseal separations are 
combined with fractures through the ulnar styloid process or 
through the ulnar diaphysis or with an ulnar epiphyseolysis. These 
complications are not of great importance notwithstanding that 
t e avulsed ulnar styloid process usually does not heal (Massart 
and Cabouat, 20, Aitken, 1). There is but rarely lasting pain or 
tenderness on the site of this lesion. 

The incomplete subperiostal fractures in the lower third of the 
^ore arm, typical for the ages of childhood and early adolescence, 
tu^ many authors into the subdivisions 1: torus frac- 

) ^®^ch fractures par tassement”) and 2: greenstick frac- 
tures (French “fractures en bois vert”). 
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Torus fractures are mainly sited supra-epiphyseally, according 
to Burnham (12) about 2 cm. above the epiphyseal line. On tlie 
frontal aspect there is seen a slight bulging of the cortex; on the 
lateral view there is observed on one side a ridge on the outhne 
(Mouchet and Mouchet (21)). There is no or only a shght devia- 
tion. Approximately every other case is combined with an ulna 
fracture, generally of the same type. Gillies (14) points out the 
great frequency of these fractures. 

Greenstick fractures have their site of predilection still further 
proximally and are often accompanied by an ulna fracture, at the 
same level. An angulation, preponderantly dorsal, belongs to the 
picture. The cortex is ruptured on the convex side but intact with 
exception of the angulation on the concave side (Boppe, 9). 

Complete fractures with not infrequently a total lack of .contact 
between the fragments very commonly includes both bones at 
approximately the same level. The periosteum is often avulsed 
but this is not necessarily the condition for the arisal of a marked 
dislocation (Muller, 22). Especially in the French literature 
these severely dislocated fractures have been the subject of great 
interest and many authors (Salmon, Bouyala and Gregoike, 25, 
Bertrand and Judet, 6, and others), consider them as a separate 
group. The fracture-line generally runs transversely 2 to 6 cm. 
above the wrist. The distal fragment is dislocated dorsally. 

Shaft fractures. Since the most important supinators of the fore- 
arm are attached to its proximal third and the pronators to its 
middle third, it would be justifiable to group the shaft fractures 
with consideration to these facts. We have, however, refrained 
from this, for one reason because of the smallness of the senes. 
We have considered it sufficient merely to distinguish between 
incomplete and complete fractures. Commonly both the radius 
and ulna are injured and then at approximately the same leve , 
although more commonly than is the case in adults in only one o 
these bones (Blount, Schaefer and Johnson, 8). 

Treatment. In torus fractures and greenstick fractures without a 
pronounced displacement a simple plaster splint during 8 to 
days is sufficient when the wrist is involved, and a week or so 
longer when the fore-arm is concerned. If, :n a greenstick fracture, 
the angulation surpasses 10°, Blount, Schaefer and Johnson ( 1 
consider that reduction should be undertaken. The majority o 
authors do not mention any definite measurements as to w 
reduction should be resorted to. In reduction manoeuvres i c 
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Kenna (18) recommends an overcorrection in order to compensate 
the tendency of the fragments towards redislocation. Bbekman 
and Sullivan (4) go still further and propose that the incomplete 
fractures be converted to complete fractures as these are consid- 
ered to have less tendency towards secondary displacements. 
Hereby reduction becomes difficult. 

The complete fractures and especially those with a considerable 
dislocation make far greater demands on the surgeon, both in the 
case of the wrist and the shaft fractures. Many authors, Bagley 
(3), Bohlee (9), Bosworth (11), Blount, Schaefer and John- 
son (8), Whipple and St. John (30) consider that manual reduc- 
tion and plaster or eventual traction treatment always leads to the 
goal. According to these authors, operative methods should never 
be used, partly because of the danger of infection and also because 
of the retarded or even absent healing observed by some authors. 
Mar saut and Cabouat (19), Nove-Josserand (23) and Watson- 
JoNES (28) are less categorical. Sowles (26) considers that too 
much time should not be lost before operation is decided upon, as 
it is much easier to obtain an exact position at early operation. 
Thornedike and Dimmler (27) and particularly Billet (7) go 
still further, the latter author considering that it is a great mistake 
to assume that bloody reduction and osteosynthesis are to be con- 
tra-indicated in children. Muller (22) operates all cases in which 
there is shortening and in which the periosteum may be assumed 
to be uninjured. In such cases it is impossible to reduce bloodlessly. 
Since medullary nailing in adults has become common practice 
it might have been expected that this also would be the case in 
children. This however, does not seern to be the case to any 
appreciable extent, possibly owing to Bohler’s (9) advice to the 
contrary. Our own experience of this method of treatment in grave 
fractures in children (Onne, 24) has as yet been encouraging. 
Vhichever method is used, however, it should be followed by a 
period of fixation of 6 to 8 weeks. 

The ‘prognosis for fractures in childhood is generally considered 
Very favorable. Non-union hardly ever occurs. In regard to the 
epiphyseal separations according to Aitken (1, 2), the worker 
taken most interest in these injuries in recent years, the 
primary position may be nearly the poorest conceivable. A recon- 
^juc ion of the bone still takes place, so that in the course of V-jn 
tion + ^ epiphysis again has taken a normal position in rela- 
0 e diaphysis. This is also the case in adolescents up to the 
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middle of the second decade (the radial epiphysis in girls is esti- 
mated to be closed at age 15, in boys at age 17). The same author 
in these cases, however, often finds accelerated ossification of the 
epiphyseal cartilage with a certain retardation of growth, amount- 
ing to ViG— Vs inch (iVs— 9 mm.). This shortening appears to lack 
clinical significance. Massart and Cabouat (20) came to very 
similar results. It is of interest to note that these authors were not 
able to show any relationship between the degree of severity of the 
primary injury and the late results. Bhalt (13) has not observed 
any disturbances of growth in his series, and Bohler (9) agrees 
in this, on the condition that the reduction has been exact. 

In torus fractures the prognosis is favorable to one-hundred per 
cent, as also in greenstick fractures without any appreciable dis- 
location. 

The late results both in complete and incomplete fractures of the 
shaft and the wrist regions, that have healed in an angulation po- 
sition, is more uncertain. Bohler (9) warns against angulation, 
and also against rotation, without going into further detail. 
McKenna (18) and Thornedike and Dimmler (27) are largely 
in agreement with this opinion. Several French authors, among 
others Massart and Cabouat (19) and Billet (7), are afraid of a 
pronounced angulation, which they consider rather to be augment- 
ed with growth. The majority of workers who are adverse to opera- 
tion consider, on the other hand, that at least axis deviations of 
lesser degree are spontaneously adjusted -mth. time. In 7 io instance 
is any affroximate measure of the angle alloived reported. 

In lateral dislocation of Ya to 1 bone breadth and also in short- 
ening, the prognosis is considered favorable at least in the shaft 
region. 

It has long been recognized that shaft fractures in children 
stimulate an accelerated longitudinal growth. Aitken Cl) considers 
this due to a hyperemia within the epiphyseal cartilage, induced 
by the callus mass. He considers the increase in longitudinal 
growth to be seen mostly in children under 12 years of age. 

The Present Series. 

Our personal series includes 126 re-examined fractures from the 
period 1935 to 1940, inclusive (6 years) from Kronprinsessan o 
visas Barnsjukhus. It would have been desirable to select a sti 
earlier period, but it was found that the fracture series before e 
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period in question was too small and that.the difficulties in tracing 
the patients increased considerably for every year. We have, on 
the other hand, not included cases of more recent date than 1940, 
in order to obtain an adequate period of observation. It is un- 
fortunate that many of the older roentgenograms are not made in 
two planes at right angles. The lateral views especially are imper- 
fect and in a couple of cases the projections are so oblique ‘that 
there is no possibility of maldng a reliable evaluation of the angles. 
These cases have therefore been rejected. 

We have classified the series into the following groups and have 
hereby permitted the radius fracture to be decisive in the wrist 
region: 

I; Wrist fractures 

1. epiphyseolyses 

2. fractures united with less than 10° angulation 

3. fractures united with at least 10° angulation. 

II: Shaft fractures healed with at least 5° angulation. 

That we in the last group have included fractures with as little 
as 5 ° angulation is due to the fact that an angulation of the shaft 
may be measured more accurately and that even a slight axis 
angulation hereby is more prominent. 

It has been our aim to re-examine all patients except those of 
group 2, that has served as a control series and from which there 


only has been included about every third patient (the selection 
being made according to the facility of obtaining contact with the 
patients). Of 16 epiphyseolyses, 14 were followed-up; of wrist 
fracture cases with at least 10° angulation, 46 out of 48 were 


contacted (2 had moved abroad), and among the shaft fractures, 
21 out of 22 were re-examined (1 patient was dead). 

In the wrist region, the lateral disjplacement generally has been 
slight in comparison with that in the dorso-volar direction. If 
therefore the lateral view has been made rather obliquely a poten- 
tial angulation will be diminished. In determination of the angula- 
tions we have in addition always measured on the low side. Far 
rom all cases have been controlled during the entire pieriod of 
ea ng. A minor secondary dislocation may have occurred after 
e ast control with roentgen examination without having been 
scovered. Therefore the angulation reported in the series is to 
^At 3' minimum measurement. 

iecf examination we have distinguished between sub- 

ive and objective symptoms. In the latter are included partly 
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•clinical, partly roentgenologically verified residues. We have 
•considered a case to have a residual defect if at clinical investiga- 
tion there is found a limitation of movement of at least 15° in 
-any direction or, if in comparing the roentgenograms from the 
right and the left side there is measured a deviation in the incli- 
nation of the radial surfaces, of at least 5°. This limit is according 
to our experience beyond the limits of normal variation. We have 
•designated the cases with fractures of the shaft as mal-united 
when there has been a residual angulation or curvature of the shaft 
of at least 5°. Finally, we have also among the cases with residual 
defect included cases with pseudo-arthrosis through the ulnar 
.styloid process. 


Epipliyseolyses. 

The series includes 14 epiphyseolyses which is a comparatively 
small number. This is surely due to the fact that the upper age 
limit for admission to this hospital is usually 12 years. The ages 
ranged from 7 to 14 years, with an average of 11 years. The age at 
foUow-up examination ranged from 15 to 26 years, the average 
being 20 years. In 9 cases there was radial epiphyseolysis only, 
1 case was combined with ulnar epiphyseolysis, 1 case with frac- 
ture of the ulnar diaphysis and 3 cases with fracture of the ulnar 
.styloid process. All but 2 of the cases were reduced. 

Primary results. The greatest residual dislocation measured 
during the period of treatment was a dorsal dislocation of 3—4 
millimeters and an angulation dorsally of 15°. In 2 cases control 
after reduction was lacking. Nothing remarkable was recorded 
•during the period of healing. 

At follovj-u'p examination 8 out of the 14 cases were entirely free 
from symptoms subjectively as well as objectively. The remaining 
6 cases had slight symptoms, the distribution of which appears 
from the following: 

1) 1 case had subjective discomfort without objective synaptoms. 

This patient had a combined radius-ulna-epiphyseolysis, an 
-complained of fatigue of the wrist on exertion. Nothing remarkab e 
was clinically demonstrable, even with X-ray, in spite of an earlie 
dorsal angulation of 15°. . 

2) 2 cases had both subjective and objective symptoms. One o 
the patients indicated pain at maximal supination. She ha^^^ 
pseudo-arthrosis in the ulnar process, which may explain the is 
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comfort. THs fracture was not demonstrable at the time of tbe 
accident. Tbe otber patient had occasional pain in the wrist. The 
distal portion of ulna projected dorsally in a conspicuous manner. 
Roentgen examination revealed a 1 centimeter large cyst in the 
lunate and a couple of smaller cysts in multangulum minus and 
the capitate. These changes were not present at the period of treat- 
ment. It is possible that the discomfort may be referred to these 
bone processes which in their turn may have a traumatic genesis. 
Tbe pain may also be due to the broadened and unwieldy head of 
ulna. This deformity is in all certainty due to the ulna fracture, 
since this probably passed through the ulnar epiphyseal cartilage. 

3) 3 cases lacked subjective symptoms but showed objective 
symptoms. In one patient, in which there had been no roentgeno- 
grapbic control since the reduction, there was a limitation of 10° 
of tbe dorsal flexion and of 20° of the volar flexion. Although this 
was tbe right arm of a dextral individual the fore-arm had a smaller 
circumference than that of the left side. The patient had not 
observed the limitation of movement but considered himself to be 
free from symptoms. The roentgenograms afforded no explanation 
of tbe limitation of movement. Two patients with pseudo-arthrosis 
through the ulnar styloid process were free from symptoms. 

No certain disturbances of growth have been established in any 
case of epiphyseolysis. 


rractures Healed with Less than 10° Angulation. 


Out of the 45 fractures of 44 patients with an angulation not 
amounting to 10° the youngest age at the time of the injury was 1 
year and the eldest was 13 years, the average age being 7 years. 
Correspondent figures at the time of the follow-up examination 
were 10 and 23 years, respectively, the average age being 16 years. 

be distribution of the fractures appears from the following tab- 
ulation: 


Type of radius 
fracture 


Gteenstiok fractures.... 
Complete fractures 3 


No 

ulna- 

injury 

With 

fracture of 
ulnar styloid 
process 

With in- With 
complete complete 
ulna ulna 

fracture fracture 

Total 

14 » 

2 

1 — 

17 

10"- 

3 

8 — 

21 

3 

— 

1=> 3 

7 


“ 1 nf +i.„ , nuracwon y montiis previously. 

“This torus fracture 4 years later. 

in addition, had fracture of the ulnar styloid process. 

/inno - . j 1. 


36 


i90993. Acta chir. Scandinav. Vol. XCVIII. 



558 


L. ONNE AND PH. SANDBL'OM. 


None of the torus fractures has been reduced, but one-half of 
the greenstick fractures have been reduced, secondary dislocation 
occurring among these in 2 instances. Out of the 7 complete frac- 
tures 5 were reduced by manipulation and 2 by operative measures. 
In only one of these 2 cases was internal fixation with wires made, 
in the other this was unnecessary as the fragments interlocked 
securely. 

Primarij results of the treatment. No fracture has united with a 
greater lateral displacement than 4 to 5 millimeters. The course of 
healing has been uncomplicated. 

At follow-up examination 34 out of the 45 fractures were free 
from symptoms, subjective as well as objective. The remaining 
11 are distributed as follows: 

1) No case with subjective symptoms alone, 

2) 1 case showed both subjective and objective symptoms. This 
patient was a girl, 16 years old at the time of the follow-up, who 
at the age of 4 had had a complete radial fracture 2 centimeters 
above the carpal joint. On admission to the hospital the hand was 
in a typical silver-fork position; the fracture was immediately 
reduced and not until this was done were roentgenograms taken, 
revealing the absence of angulation and a radial displacement of 
3 millimeters only. The ulnar styloid process was not visualized. 
The course of healing was normal. The patient reports, however, 
that since removal of the plaster sphnt the distal end of ulna has 
at marked supination been displaced volarly with a click,^ and 
with an ensuing depression dorsally. This has not been associated 
with pain or reduction of the gross strength, wherefore the patient 
never has sought advice for it, nor does she now desire any measures 
to be taken. Koentgenographically, it is seen that the ulnar styloi 
process is separated from ulna by a diastasis, barely 2 millimeters 
wide. At maximal supination there is a volar-ulnar subluxation 
of the ulna. 

3) 10 cases lacked subjective symptoms although objective 
symptoms were present. Without the individuals in question being 
aware of this, there was thus measured on the injured side in one 
instance a hmitation of supination of about 25°, in another case a 
30° hmitation of pronation and in a third case a 15° limitation o 
the radial deviation. In 2 cases the dorsal-volar-flexion was 
and 20°, respectively, greater on the injured side! 

grams of all of the cases showed nothing remarkable. " g 
the 6 initially diagnosed fractures of the ulnar styloid process 
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had healed with pseudo-arthrosis. In addition there are 3 similar 
pseudo-arthroses, in which at the time of the fracture a potential 
fracture of the process was not visualized, as ossification had not 
as yet occurred. None of these pseudo-arthroses revealed any 
other manifestations at the follow-up examination. 

On the roentgenograms it has been possible in many instances 
to make out the old fractures by the presence of a slight local 
bulging and possibly a very insignificant angulation. Only in 1 
case — that of a 13-year-old Polish girl — was the angulation un- 
changed, hut it did not amount to more than 5°. 

All of the roentgenograms have been studied with consideration 
to disturbances of growth in the WTrist. The relation between the 
distal ends of radius and ulna on both sides shows very small 
Yariation in the same individual, but varies considerably in differ- 
ent individuals. Only in 2 instances has the inequality in the length 
of both radius exceeded 2 millimeters, then being 3 and 4 milli- 
meters respectively. 


Fractures United with an Angulation of at Least 10°. 


This group consists of 46 cases ivith ages at the time of the in- 
jury ranging from 1 to 12 years, with an average of 6 years. The 
distribution of the various forms of fracture appears from the 
following tabulation: 


Type of radial 
fracture 

Torus fractures 

Greenstick fractures . . . . 
Complete fractures 


Absence 
of ulna 
injury 

With 

incomploto 

ulna 

fracture 

With 

complete 

ulna 

fracture 

With 

ulna 

opiphys- 

colysis 

Total 

1 

3 

— 

— 

4 

18 

10 

— 

1 

29 

3 

3 

7 

— 

13 


It is noteworthy that there at the time of the fracture in no 
instance was established fracture of the ulnar styloid process, 

lie there at the follow-up examination were found 2 pseudo- 
arthroses. 

appears from the tabulation, greenstick fractures are the 
preponderant type. Many of these were reduced, but at least in 4 
cases t ere occurred a secondary dislocation once or several times, 
^ 1C was difficult to correct. A conspicuous trend of the entire 
int ®®^®ral patients have not sought advice until after an 
us 2 to 4 weeks. Attempts of reduction have then 

y not led to any result. No case has been operated on. 
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Primary result of treatment in patients with slight lateral displace- 
ment. In 43 of the patients the principal axis angulation was in the 
dorsal- volar direction and the dislocation ad latus was in no in- 
stance more than 4 millimeters. In 3 cases, on the other hand, 
there was a lateral displacement of the breadth of the hone, and 
concomitantly the greatest angle was open radially. These 3 cases 
will be discussed separately. 

If the above mentioned 43 fractures are grouped according to the 
degree of the angulation at the termination of treatment, the 
following tabulation is obtained: 

Dislocation 10° 15° 20° 25° 30° 35° 

Number of cases. . 19 16 3 2 1 2 

In 3 cases the angle was open volarly, the rest were open dor- 
sally, a frequent simultaneously occurrent lateral deviation ex- 
ceeded 10° in 1 case only, being 20°. 

Follow-up examination of patients %oith slight lateral displacement. 
Out of these 43 patients 34 were entirely free from symptoms, 
subjectively as well as objectively. The remaining 9 cases have the 
following distribution; 

1) 2 patients had subjective discomfort without objective 
changes. They complained of trivial pain or fatigue in the wrist 
at marked strain. The fractures had in these cases united with an 
angulation of 10° and 15°, respectively. Neither clinically nor 
roentgenologically was anything remarkable noted, wherefore the 
connection with the previous fractures may be considered rather 
questionable. 

2) 1 youth had both subjective and objective symptoms. He 
had a certain sensation of discomfort at protracted supination and 
this movement was limited with 25°. The distal surface of the 
radial joint was in comparison with that of the opposite side angu- 
lated at least 30° dorsally (the initial angulation was only 20 ), 
and the distal part of radius had in addition a curved angulation. 

3) 6 patients lacked subjective symptoms, but showed objective 
symptoms. In 2 cases there was demonstrated a limitation of at 
least 15° in the mobility of the wrist, A boy with 15° dorsal angula 
tion and some degrees of radial deviation showed 10 years later a 
15° limitation of the radial abduction, and another young nian, 
healed with 25° dorsal angulation, showed after 9 years a limitation 
of supination of 25°. It is noteworthy that in both of these cases 
there had twice occurred secondary dislocation, which on e 
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0 Case without objective symptoms 

• Case with limitation of movement of at least 15° 

• Case with a residual angulation of at least 5° 


at follow-up 
examination 


Fig. 3. 


occasion was followed by attempts to reduction. — 3 cases bad a 
final angulation amounting to 5° and 7 °, one of these having an 
initial angulation dorsally of 35° (cf. Fig. 1). Figure 2 shows an- 
other case, that of a 3-year-old, who also initially had a similar 
malposition, but in whom this had been entirely obliterated. One 
of the patients in this third subdivision, as well as another patient, 
who did not show other symptoms, had pseudo-arthrosis of the 
ulnar styloid process. 

The result of the investigation of the 43 cases described above 
has for this group been depicted graphically in the chart above 
(fig- 3). Cases with limitation of movement of at least 15° are 
designated with small black dots, and with large black dots if 
there is a residual angulation of at least 5°. The remainder of the 
cases are characterized by circles, thus also those cases in which 
t ere has been slight subjective discomfort with absence of ob- 
jective foundations. The cases are listed according to age on the 
orizontal axis, and according to the degree of the angulation an 
c termination of treatment on the vertical axis. 

^ e object of the investigation and this diagram was the endeav- 
o'U' 0 establish for each age group that limit for the angulation 
yon which permanent detriment is to be apprehended. It 
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appears from the diagram that this purpose hardly has been rea- 
lized; this because the power of restitution has been beyond ex- 
pectations. The series thus in nearly all of the cases falls below the 
borderline sought. From the prognostic viewpoint the residual 
angulation must be considered of most importance, mainly owing 
to the risk it may carry for arthritis deformans in the future. 

Primary results of treatment in patients loitli lateral displacement 
of the breadth of the bone. There were 3 fractures that united with 
this dislocation of radius plus a shortening of 3 to 9 milli metres. 
The fracture line of radius was in all of the cases transverse, 
approximately on the junction between the second lowest and the 
loudest fourth. The fracture line through ulna was generally on 
the level, but in 2 instances it had an obhque course with a short- 
ening of a couple of millimeters, in 1 case transversely with absence 
of shortening. As ulna was shortened to a lesser degree than radius 
there occurred in all 3 cases a mainly radially open angulation of 
10° to 20°. 

Folloiv-up examination of patients with a lateral displacement of 
the breadth of the bone gave the following results: 

1) No patient had subjective symptoms alone. 

2) No patient had subjective symptoms in association with 
objective symptoms. 

3) On the other hand, 2 patients, although they considered 
themselves entirely cured, showed definite objective changes. Thus, 
1 patient had a 25° limitation of pronation plus an angulation of 
radius of about 7°. The other patient had normal movement but 
an angulation in ulna, that, during the healing period of the frac- 
ture had been but negligible, had now become obviously accen- 
tuated. This was the patient in whom radius alone was shortened 
at the occasion of the fracture, which probably was the cause of 
this phenomenon. In the third case the site of the fracture could 
vaguely be made out on the roentgenogram and there was some 
degree of limitation of movement, although none of the findings 
were of such magnitude that they, according to our nomenclature, 
motivated the designation of residual defect. 

Shaft Fractures. 

The present series includes 21 uncomplicated fractures of the 
shaft united with an angulation of at least 5°. The age at the time 
of the injury ranged from 2 to 13 years, with an average of 6 years. 
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Correspondent figures at the follow-up examination were 11 and 
26 years, with an average of 16 years. 

15 children had fractured both bones of the fore-arm, 5 had 
fractured radius only and 1 had fractured ulna only. In 1 case the 
fractures were located in the proximal third of both bones, in 1 
case in the upper third of radius and the middle third of ulna, in 
3 other cases in the middle third of radius but the lower third of 
ulna. The remainder of the fractures were restricted to the middle 
third of the fore-arm. 

The following tabulation shows the distributions of complete 
and incomplete fractures of radius and ulna; 



No 

Ineompleto Complete 



ulna 

ulna 

ulna 

'Total 


fracture 

fracture 

fracture 


No radius fracture 

. . . 

1 

— 

1 

Incomplete radius fraeturo . . . . 

4 

7 

1 

12 

Complete radius fracture 

1 

3 

4 

8 


Two cases were operated on, in 1 case the fragments interlocked 
satisfactorily, in the other cases fixation was made with a bone 
graft (of “os purum”). 

Primary results of the treatment. If consideration is taken only 
to the maximal angulation at the last roentgen control and no 
weight is laid on either the direction of this angulation, or on 
whether radius or ulna is most angulated, the following is obtained: 

Maximal angulation 5° 10° 15° 20° 

Number of cases 4 7 3 7 


The dislocation ad latus has commonly been slight. In one case 
there W'as a lateral displacement of the breadth of the bone in both 
radius and ulna with a shortening of 10 and 8 millimeters, 
respectively. 

At /olloic-wp examination 16 cases were entirely free from symp- 
toms. The remaining 5 cases have the following distribution; 

1) ho case with subjective discomfort alone.’- 

2) No case had both subjective and objective symptoms. 

) 5 cases, showed objective changes, although there was no 
^f changes were roentgenological. All 

cli ■ shaft were not only subjectively, but also 

from symptoms. The roentgenological 
all of the 5 cases consist of a residual angulation or 

that the report that there -was small difforenco between the two arms but 

ort was too slight to bo worthy of mention. 
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o Case withouf residual symptoms 
# Case with a residual angulation of at least 5' 


I at follow-up 
j examination 


Fig. 4, 


ratlier a curvature of between 5° and 10°. A slight although 
appreciable curvature was also observed in several cases. The 
following diagram (fig. 4) shows a classification of the 21 patients. 
The cases with a residual angulation of at least 5° are designated 
with black dots. The cases without residual symptoms are charac- 
terized by circles. 

The children around the ages of 10 to 12 are unfortunately few 
in number, but nevertheless certain conclusions seem to he justi- 
fiable. During the first decade of life also the shafts of the fore- 
arms seem to have an excellent capacity of correcting angulations 
of at least up to 20° spontaneously during growth. After 10 years 
of age the cases have not shown such restitutional powers, although 
the epiphyseal lines still exist. 

Unfortunately, the entire fore-arm has been roentgen-examined 
only in fractures of the shaft, wherefore it has been possible in 
these cases only, to assess eventual disturbances of growth with 
any certainty. In 7 of these cases there are measured inequalities 
in length between the right and the left radius of 3 to 6 millimeters. 
But the right radius is longest in all instances although 2 out of 
the 7 are located in the left arm. There is in no instance any 
difference in the relationship between radius and ulna in the right 
and left wrist. These findings suggest that evaluations of disturb- 
ances of growth following fractures in children should be made very 
cautiously. 

Our follow-up examination of shaft fractures united in a naa 
position of at least 6° has showed such insignificant residual symp 
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toms that it did not seem indicated to have also a control series of 
fractures united with a lesser or with no malposition. 

Conclusions. 

126 fractures of the fore-arm in children between 1 and 13 years 
of age have been re-examined with the object of ascertaining the 
final results of a fracture of the fore-arm sustained in childhood 
that has healed with a malposition. 

Only li cases of e'pi'pliyseolysis, all of which had an initially rather 
insignificant dislocation, were re-examined. 8 of these were free 
from symptoms. One patient complained of a slight sensation of 
fatigue in the wrist, another patient had a moderate limitation of 
movement. These were the only symptoms that could be referred 
to the epiphyseolysis. 3 patients, however, had subjective or 
objective symptoms that rather must be considered due to a per- 
manent injury of the ulnar styloid process. — The series is too 
small to allow of far-reaching conclusions. It does, however, 
substantiate the assertions of earlier authors, namely, that in 
epiphyseolyses the degree of dislocation is of subordinate import- 
ance for the prognosis. 

Out of 45 fractures in the distal third of the fore-arm united with 
an angulation of less than 10° there was only 1 that showed residual 
subjective discomfort (due to a habitual ulna-subluxation in the 
inferior radius-ulnar joint). In 3 cases there was a residual defect 
in a rather insignificant limitation of mobility (15° — 30°). 

Out of 43 fractures in the distal third of the fore- arm healed with 
angulation of between 10° and 35° but without any major lateral 
displacement there was slight discomfort in 2 cases. 1 patient had 
subjective symptoms and a dorsal angulation of 30°. In 2 cases 
there was a slight limitation of movement and in 3 cases the 
ouly symptoms were a dorsal angulation of 5° to 7°. Our results 
show that during the first decade of life the bone within the 
ower third of the fore-arm in most cases possesses the power of 
correcting angulations of up to 20° to 25°. If the angulation is 
there is reason to expect some defect in healing, 
hree fractures had united with a lateral displacement of the 
readth of the bone plus a shortening (3 to 9 mm.) and with a 
a angulation of 10° to 20°. In 2 of these cases there were roent- 
geno ogically demonstrable curvatures exceeding 5°. In the third 
Was a slight limitation of movement, although not suffi- 
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•ciently large to be termed residual detriment. It appears as thougb 
it would be desirable not to permit fractures within this region to 
heal with as marked a malposition as in these cases. 

Out of 21 fractures in the 'proximal two-thirds of the fore-arm 
with the exclusion of the elbow region, that healed with an angiila- 
Uon of 5° to 20°, there was no instance of subjective or clim'cally 
demonstrable symptoms. On the other hand 5 cases had residual 
■angulation of between 5° and 10° correspondent to the site of the 
fracture, 4 out of these 5 cases belonged to the older age groups 
of this class of fracture (8 to 13 years). Our results show that during 
hhe first decade of life also the proximal two-thirds of the fore- 
arm have an excellent capacity in most cases of spontaneously 
■correcting angulations of at least 20°, but that at the age of 10 
years this power seems to diminish. 

Our attitude towards operative reduction is as follows: if in 
a fracture of the fore-arm notwithstanding repeated manipulative 
attempts to reduction, there is a malposition exceeding 20° to 25°, 
operation is indicated, as well as in the presence of severely dis- 
located fractures within the distal third of the fore-arm, in which 
end-to-end contact of the fragment has not been obtained. We have 
not observed any detrimental sequelae whatsoever of the operative 
procedure, either in the 4 surgically treated cases of the present 
survey, or in others in whom intra-medullary nailing has been 
■carried out (24). 

Summary. 

126 fractures of the fore-arm in children between 1 and 13 years 
■of age have been re-examined. It is shown that during the first 
decade of life there usually is complete correction of angulation 
up to 20° to 25°, but above this age or this degree of malposition 
the power of correction is decreased, or is not capable of preventing 
residual detriment, respectively. In marked lateral displacernent 
with shortening there is a comparatively large risk of defect heahng, 
■ut least within the distal third of the fore-arm. 
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On Pseudarthrosis of the Femoral Ifeclt in 
Congenit«al Coxa Vara. 

By 

F. LANG-ENSKIOLD, 


A characteristic feature of congenital coxa vara, also and with 
more reason called infantile or developmental c. v., is a gap in 
the femoral neck, penetrable by Eoentgen rays. This gap, which is 
perpendicular to the neck, is situated somewhat distally from the 
epiphyseal plate with which it sometimes connects in its upper 
part whilst the lower is ususally separated from the plate by a 
triangular fragment with bony structure. The typical gap is 
present only in children and young persons. On biopsy it has been 
found to be filled with cartilage and several authors emphasize 
that it is not to be confused with an uuunited fracture. However 
it may be considered as a matter of fact that this part of the 
femoral neck is the weak point in which the bending occurs, 
which gives rise to the typical deformity, seen in adults, a neck 
bent downwards at an acute angle, a long, narrow and beaky 
trochanter and severe deformity of the head and acetabulum. 

In this wellknown classical type the gap has disappeared giving 
place to a completely bony neck. It seems to be a common opinion 
that this is the rule, at least one can rather seldom find it mentioned 
in the recent literature, that the development may lead to a con- 
dition, very like an ununited fracture. However F. S. Babb, 
R. IC. Ghoemley and C. C. Chatteeton emphasize that "adole- 
scent and adult patients with untreated lesions exhibit what 
amounts to non-union of the femoral neck”. Though this opinion 
seems to the writer to be too extreme it can not be denied that 
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the development of a pseudarthrosis of tlie neck is no rare occur- 
rence. To judge from the fact, that it was established in 11 of the 
18 cases of developmental coxa vara in adults, seen over a period 
of six years, it may to be believed to appear in at least half the 
cases. 

Persons suffering from a coxa vara with pseudarthrosis are 
much more disabled than those in whom bony union has occurred, 
and they present a peculiar therapeutic problem^ to which it 
seems to the writer that too little attention has been given. 

In persons with still open epiphyseal junctions it may be diffi- 
cult to decide whether the gap in the femoral neck, visible in the 
Roentgenogram, is a pseudarthrosis or not. Telescoping is not 
always reliable because it cannot be established, if there is a firm 
junction between the head and the remnants of the neck and the 
muscles are strong. Another symptom, which the writer has 
found very reliable in cases of traumatic pseudarthrosis in the 
neck, namely the fact that on rotating the whole leg the tro- 
chanter can be felt to rotate around the axis of the femur without 
moving upwards and downwards as in cases with a firm neck, 
may fail because the movements of the trochanter even in cases 
of coxa vara mthout pseudarthrosis are small, the distance 
between the head and the diaphysis being very short. In persons 
with closed epiphyseal junctions a gap in the neck always may 
he considered as a certain sign of a pseudarthrosis. In some cases, 
as in case 9, fig. 6, the displacement is so great, that any doubt 
seems excluded. A real pseudarthrosis was established at the 
operation in all of the writers 11 cases. 

Also the diagnosis of developmental coxa vara may in 
the writers cases be regarded as established. The Roentgeno- 
gram was, besides the pseudarthrosis, quite typical. In addition 
there was in four cases (2, 4, 5, 9) a developmental coxa vara in 
the other hip. Though the clinical picture Avas strongly influenced 
by the pseudarthrosis, the mobility being greater than in most 
cases of coxa vara and the adduction contracture and the out- 
ward rotation less pronounced, the symptoms were typical 
enough to allow a fairly certain diagnosis, even without a Roent- 
genogram. In all cases a sign could be established, which te writer 
not has found described before but which seems to him to be 
almost pathognomonic in late stages of developmental coxa vara. 
This sign is that the greater trochanter, on flexion and extension 
of the hip, moves in a direction contrary to the movements of the 
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leg, owing to the fact that the trochanter in coxa vara is situated 
5 — 10 cm higher than the axis of movement in the hipjoint 
while in most other cases the axis of movement passes through 
the top of the diaphysis or above. The sign may be shghtly posi- 
tive in cases of congenital dislocation with very great displace- 
ment. 

In aU cases there was a severe insufficiency in the abductor 
muscles resulting in a very marked Trendelenburg test. The gait 
was limping and painful. 

In 5 cases the limp was discovered when the patients started 
to walk and in 4 of them there was pain from the beginning. 
In the remaining 6 cases the limp was not observed before the age 
of 5 — 7 years. Two patients began to feel pain at the age of 6 — 7 
years, two at 10 — 11 and three at 15 — 17 years. 

In two cases (3 and 6) there was a history of trauma. The first 
one is said to have injured his hip when he was 6 years old, after 
which he limped but had no pain before at the age of 24, three 
months before the operation, he had a bicycle accident after which 
walking was very painful. In the hospital, where he received first 
aid, the diagnosis was fracture of the femoral neck. The second 
patient had been limping since she started to walk but had no 
pain before the age of 17. Eight weeks before admission walking 
became painful and after she fell, two weeks later and hurt her 
hip, weightbearing became impossible. 

In both cases the Eoentgenogram showed a typical develop- 
mental coxa vara with a pseudarthrosis, to a certainty older than 
the trauma. It seems probable, that the trauma had loosened a 
previously firm fibrous pseudarthrosis and thus caused the pam 
and the insufficiency. 

As there seemed to be no chance to obtain any remarkable 
improvement by conservative means, an operation was found 
advisable in all cases. It is obvious that the first purpose of an 
operation had to be to obtain a stable and painless hip, but as all 
the patients were young with rather mobile hips it also seemed 
reasonable to perform the operation in such a manner, that the 
mobility was preserved. It may be mentioned that in all cases 
before the operation it was established by Roentgenographs in 
different positions, that mobility was present not only in the pseud- 
arthrosis but also in the hip joint. 

In the first 5 cases (1 — 5) it was decided to try to achieve the 
desired' result by an intertrochanteric osteotomy, as suggested by 
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Mobility 

Contrac- 


Limp 

Use 

of 

cane 

Former 

Gait 

Full 

Time after 

Flex- 

ion 

Rota- 

tion 

ture 

deformity 

im- 

proved 

weight 

bearing 

operation 
when seen 

45° 

0 

adduction 

yes 

severe 

out- 

door 

unchanged 

no 

no 

24 months 


traces 

flexion 35 

slight 

slight 

out- 

door 

improved 

yes 

no 


45° 

traces 

adduction 

on 

slight 

no 

improved 

yes 

no 

23 months 




strain 






0 

adduction 

on 

strain 

slight 

no 

improved 

yes 

no 

39 months 

H9 

0 

adduction 

yes 

severe 

yes 

unchanged 

no 

no 



0 

abduction 

yes 

slight 

yes 

corrected 

yes 

no 




abduction 

no 

no 

no 

corrected 

yes 

yes 


O 

O 

CM 


abduction 

yes 

slight 

yes 

corrected 

yes 

no 

15 months 

0 

0 

flexion 30 

slight 

slight 

out- 

door 

improved 

yes 

yes 

6 months 

90° 

0 

abduction 

no 

slight 

no 

improved 

yes 

yes 

13 months 






no 

corrected 

yes 

yes 


traces 

traces 

abduction 

yes 

slight 

yes 

corrected. 

no 

no 



As a result of these unsatisfying results it was decided to change 
the method and to perform an operation, suggested by E. G. 
Brackett already in 1917 and in which the pseudarthrosis is 
fully exposed. 

The skin was divided along a line beginning at the ihac crest, 
an inch behind the anterior iliac spine, then running in a distal 
direction 12 — 15 cm and finally curving dorsally. The muscles 
were divided in the space between the tensor fasciae and the 
glutaeus medius. The fascia lata was cut well below the base of 
the trochanter. The neck was easily exposed and the pseud- 
arthrosis opened. In all cases it was found to be widely commu- 
nicating with the hip joint, in one case (2) there were no attach- 
ments between the head and the joint capsule, the head hanging 

























































Pig. 1. Case 2. Male, 15 j^ears. Coxa vara on both .sides, pseudarthrosis on the right. 



Kg. 2. Case 2. Three 


months after intertrochanteric osteotomy on both sides. 
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Fig. 3. Case 5. Female, 17 j'ears. Coxa 
vara Tivith psendarthrosis on the 
right side. 


Fig. 4. Case 5. Thirteen months 
after Brackett operation. 





Fig. 5. Case 9. Female, 35 years. Coxa vara Avith pseudarthrosis on the left side, 

slight c. V. on the right. 





Tig. G. Case 9. Two months after Fig. 7. Case 9. Eight months after 

Brackett operation, immediatelj’ Brackett operation. No 

after removal of tlie spica. weight bearing. 



8. Case 10. Male, 21 years. Fig. 9. Case 10. Six months after 

Coxa vara with pseudarthrosis Brackett operation, 

on the right side. 


LanqenskiolD: On Pseudarthrosis of the Femoral Neck. 
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solely by tbe ligamentum teres. After division of tlie trochanter 
3 .4. cm from tbe top, tbe end of tbe diapbysis was chiselled 
conic and tbe basis of tbe bead gauged out. This turned out to 
be a difficult' task because of tbe sclerotic, ivorylike condition of 
tbe bony plate at tbe basis of tbe head. Once, in case 11, tbe 
whole bead broke in pieces on chiselling tbe plate in tbe above 
manner. In tbe last operated case (10) tbe writer used a drill for 
this purpose, which facilitated the procedure very much. Inside 
tbe plate was found fresh bleeding cancellous bone, in which tbe 
shaft was inserted in maximal abduction. Finally the trochanter 
was attached to tbe outer, freshened surface of the femoral shaft 
by a screw or a wire. Tbe leg was immobilised in maximal ab- 
duction in a plaster of Paris spica for eight weeks and than slowly 
and carefully brought in to a normal position. 

Deplorably it must be stated that neither did this operation, 
which Brackett suggested using in cases of traumatic pseud- 
arthrosis and Barr in coxa vara, fulfill the writers hope of giving 
the patients a stable, painless and mobile hipjoint. In 3 cases the 
very slowly and carefully accomplished adduction led to a bending 
at the junction between the head and the end of the diapbysis as 
is shown in fig. 7. Though bony union finally occurred a marked 
coxa vara deformity still was present. In the remaining cases, 
in which bony union in the desired position was obtained, the price 
has been a nearly total loss of mobility in the joint. Three patients 
have returned to the hospital with the leg still in marked ab- 
duction and a very poor gait. In one of them the contracture could 
be corrected by gymnastics but in the others manipulation under 
anesthesia was necessary. The mobility improved somewhat on 
training but only one of them achieved a flexion of 90 degrees. 

In case 11 also , in which the head was taken out and the opera- 
tion accomplished as a Withman reconstruction, the result was a 
nearly stiff joint. The cartilage of the head was torn, showing 
evidence of arthrosis. 

On discussing the results the question arises why the joint in 
all cases stiffened. The writer finds that the following factors have 
to be considered. 

l:o. In developmental coxa vara in adults the joint is the site 
of a considerable arthrosis. 

2:o. The operation has to be performed intraarticularly thus 
causing still more injury to the joint. 

3:o; To bring the head and the diapbysis in to the correct 

37~m993. Acta cliir. Scandinav. Vol. XCVIII. 
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position it is necessary to put tlie leg in maximal abduction 
wbicb brings tbe adductor muscles into strong tension and causes 
the bead to exert a heavy stress on tbe bottom of tbe acetabulum. 
Tbe first mentioned factors it seems impossible to influence in 
any way. However tbe third, and probably most injurious factor, 
perhaps may be eliminated. Tbe simplest way to diminish tbe 
tension and stress would be to shorten tbe diapbysis but to that 
the lesser trochanter puts a limit. Tbe only possible method seems 
to be to accomplish an attachment of the head to the shaft, strong 
enough to allow an immediate adduction of the leg. Plates and 
screws would presumably not do but since the basal bony plate 
has been found to be very hard it seems possible to obtain a suf- 
ficient attachment by a stainless wire, conducted through bore- 
holes in the femoral head and neck. 

If this plan fails there only remains to try an arthroplasty with 
a Smith-Petersen mold after removing of the head. 

Summary. 

Of 18 adults with developmental coxa vara 11 exhibited a 
pseudarthrosis in the femoral neck. Five received a McMubray 
intertrochanteric osteotomy. Bony union was obtained in only 
three cases, correction of the previous deformity in none and 
full weightbearing in none. The range of flexion was 45 — 70 
degrees. In six cases, including one of the abovementioned, who 
was operated twice, a Brackett operation was performed. Bony 
union occurred in five, full correction of the deformity in four, 
improvement in two. Full weightbearing was obtained in three 
cases, remarkable improvement of the gait in five. In contrast the 
mobility of the hip in five cases was very poor from 0 to 40 degrees. 
The writer discusses the reason for this failure and supposes that 
it may depend on the heavy stress, which will be exerted on the 
joint because of the extreme abduction position, necessary in the 
after-care. Probably this can be avoided by attaching the head 
to the diaphysis by a wire, which may be possible because of the 
ivorylike condition of the basis of the head and allow after-care 
in the normal position. 
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Treatment of Infected Bone Defects nitli 
Cancellous Bone-Cliip Drafts. 

By 

KARL-ERIK HOGEMAN. 


The principle for surgical treatment of any infected focus in 
the organism is the radical removal of all dead and infected tissue 
and thereafter the elimination of the resulting tissue defect by 
means of suitable measures. In the application of this principle 
to infected ca\dties and defects in the bones, the surgeon is faced 
with especial problems. The radical cleansing ’of the infected 
focus does not in itself present any particular difficulties, but the 
defect thus created requires specific treatment in order to provide 
possibilities for healing. Many methods have been devised to 
achieve this. One that is well known is to convert the defect into 
a broad open channel which is then left for secondary healing 
(Esmarch). The majority of methods aim at filling the bone defect 
with autogenetic material or other non-irritative substances and 
thus to prevent recidivation of the infection. Examples of these 
methods are obliteration by osteoplastic operations on the cavity 
walls (Bier; ap Schulten), the implantation of a well-nourished 
muscle flap (Stolz; Ebangenheim; af Schulten), or a pedicled 
skin flap (Neuber; Moskowicz), filling of the cavity with fat 
(Makkas; Chaput; Krabbel), plaster of Paris (Oehlecker; 
Nystrom; Edberg; Nielsen), vaseline (Gerstiny; Lohr), wax 
and paraffin (Payr), iodoform (Mosetig-Moorhof), sulphon- 
amide paste (Tuomikoski), sulphathiazole and penicillin powder 
(Palmer), etc. A number of these techniques have a limited field 
of use, e. g. that of Esmarch, which is not suitable for the treat- 
ment of infected cavities in the epiphyses. Others are directly 



TREATMENT, OF INFECTED BONE DEFECTS. 


577 


unsuitable, c. g. the implantation of fat. None of the forementioned 
methods of filling have proved satisfactory in the long run in 
respect of recurrences. 

A common factor in all the forementioned therapeutic methods 
is that the bone defect occurring as a result of the radical operation 
persists, at any rate for a long time after the end of treatment, 
thus creating a site of less resistance with the risk of re-infection. 
Moreover, in some cases the radical excenteration of the focus 
in the bone causes such a loss of substance that the strength of the 
bone is considerably diminished or even gives rise to a break in the 
continuity. 

Many attempts have been made earlier at filling infected bone 
defects with bone grafts but without any success. The collected 
experience of these experiments has shown that bone grafting on 
an infected bed is doomed a jmori to failm’e and such a measure 
has been considered as a real error. This opinion has persisted even 
after the introduction of chemotherapy and of penicillin. The 
American orthopaedic surgeon Dickson stated in 1944: “. . . a 
surgical bone graft should not be attempted in the presence of 
active infection even if low grade. An occasional success does not 
justify the risk of almost certain failure to be anticipated. . . . 
Placing a bone graft in an infected area, therefore, must be charac- 
terized as smgically unsound and a violation of the principles of 
bone graft surgery.” Nielsen (1944) wrote, concerning the treat- 
ment of infected bone cavities: “If the cavity is injected, living 
transplant cannot be used.” It nevertheless appears that this 
opinion must be modified against the background of the last four 
years’ experience of cancellous bone-chip grafting. 

Reports of a number of experimental investigations of cancellous 
hone as grafting material have been published. Ollier (1867) 
already attached importance to the cells in the marrow spaces of 
the spongy bone for the survival of the bone graft, and experi- 
mental transplantations with substantia spongiosa (Axhausen 
1907; Chiari 1912; Miyauchi 1915) indicated that a large number 
of cells in these transplants survived. On the basis of his own 
investigations and those of other workers, Lexer (1924) raised 
the question of why a compact bone graft implanted in the soft 
tissue or in the substantia spongiosa is changed into spongy bone. 
He came to the conclusion that the more rapidly a bone graft is 
nourished, the greater the number of osteoblasts that will survive 
and be capable of function and the more rapidly do the bone- 
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forming properties of the. ngrowing granulation tissue counteract 
their resorptive properties. In a large experimental investigation 
on the dog, Matti (1931) found that in free transplantation of 
cancellous bone the main mass of bone survived provided that the 
graft was not of excessive size but could rapidly become vascula- 
rized and that the bed was satisfactory from a circulatory aspect. 
GtAllib (1931) came to the same conclusions. He found that a 
bone graft from the crest of the ilium or the ribs resulted in more 
satisfactory bone proliferation owing to the high content of spongy 
bone. The same writer found, purely experimentally, that crushed 
cancellous bone gave a better new formation of bone than a block 
of cancellous bone under otherwise identical experimental condi- 
tions, He attributed this to the fact that the crushing of the bone 
caused an increased number of cell layers to achieve contact with 
the primary lymph circulation and thus to survive, after which 
the blood vessels of the granulation tissue could easily penetrate 
the spongy transplant and ensure continued nutrition. Ghormlev 
and Stuck (1934) compared the osteogenetic capacity in various 
types of bone grafts. Their results appear to indicate that cancellous 
bone unites considerably more rapidly than cortical bone, and 
signs of calcification are visible on the radiogram within three 
months, 

Campbell (1939) pointed out on the basis of his own investiga- 
tions that cancellous bone is superior to all other bone grafts from 
an osteogenetic viewpoint. His opinion was endorsed by Ghorm- 
LEY (1942) who stated that this property of the cancellous bone is 
due to the fact that its lattice-like structure allows a rapid invasion 
of granulation tissue with appreciably faster revascularization 
than in the case of compact bone. Further support for this theory 
was given by Abbott et al. (1947) in their report of an extensive 
experimental study. They pointed out that mature bony elements 
once transplanted do not, for the most part, survive, whether they 
be derived from cancellous or compact bone. They constitute a 
mass that sooner or later will be replaced by that process known 
as creeping substitution. The only element in a transplant that 
survives and has osteogenetic properties is the cells in the so-called 
endosteal layer. In a cortical transplant this layer is found to a 
very limited extent or not at all, whereas in cancellous bone it is 
present in large quantities as a layer surrounding each trabecula. 
In contradistinction to compact bone, the numerous marrow 
spaces in cancellous bone afford a many-branched channel system 
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for tlie invasion of new vessels, by which means the cells of the 
endosteum rapidly come into contact with a vascular bed. This 
makes possible not only their survival but also early proliferation 
and establishment of new bone. The same writers also pointed out 
that there is a qualitative difference between cancellous bone with 
its marrow rich in fat and that in which the red bone marrow 
predominates. Fat has an inhibitory effect on the formation of 
the vascular granulation tissue, and spongy bone from the crest 
of the ilium or the epiphyseal ends of the long bones were there- 
fore recommended as transplantation material. 

Higgs (1946) found in a radiological study that the time for 
consolidation after transplantation in pseudarthrosis in the long 
hones is reduced by the use of cancellous bone. He found consoli- 
dation after 16 — 22 weeks in the case of cortical transplants and 
after 8 — 14 weeks with cancellous bone grafts. Contrary to the 
unanimous opinions of the forementioned writers, Hellstadius 
(1944) believed, on the basis of animal experiments, that cancellous 
bone does not possess greater osteogenetic properties than cortical 
bone, but rather the contrary. By means of the implantation of 
cortical and cancellous bone chips under similar conditions in 
artificial defects in the diaphysis of the radius in animals, he found 
that the new formation of bone in the cancellous chips took place 
more slowly and less abundantly and that the differentiation of 
the marrow space and of the cortex required more time than on 
the side on which the compact chips had been transplanted. More- 
over, in certain cases the periosseous soft tissue showed some 
tendency to grow between the cancellous chips. In implantation 
of cancellous and compact bone in the muscles Hellstadius also 
found that after three weeks there was no osteogenetic difference 
between the two types of grafts; in the spongy grafts there was no 
or only sparse new formation of bone in the closed marrow spaces 
and no living cells were found at that site. 

Beporis of clinical experiences of cancellous hone-grafting have 
been published by a number of writers. Already in 1920 Eloesser 
made the observation that with the use of a piece of rib as a graft 
he found it considerably more resistant to infection than the usual 
compact bone graft. However, Matti (1929) appears to have been 
the first to use cancellous bone with the object of stimulating 
osteogenesis in non-union of bone. He emphasized that spongy 
bone was superior as grafting material and that its osteogenetic 
capacity was further increased by dividing the bone into small 
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chips. In operations for pseudarthrosis he recommended both 
cancellous and compact bone chips for filling of the defect. In a 
later publication (1936) the same writer reported that with the 
use of this method he had obtained healing in three cases of in- 
fected pseudarthrosis, the main part of the chips having healed 
in with the aid of daily irrigation with rivanol. These publications 
did not, however, arouse any widespread interest. It was only 
during World War II that Moavlem (1942) started to use cancellous 
bone for the reconstruction of defects in the skeletal bones of the 
face and cheeks. He assumed that a division of the cancellous bone 
into small chips Avould still more facilitate early vascularization 
of the grafts and permit their survival. The results of his experi- 
ments were very encouraging. The method rapidly became in- 
creasingly widely used in Anglo-American war surgery and today 
a large number of reports bear witness to the fact that cancellous 
bone chips are the sovereign grafting material for the stimulation 
of new formation of bone. 


Clinical experiences of cancellous bone-chip grafts in infected 
bone defects are of main interest as regards the scope of the pres- 
ent paper. Moavlem found in his transplantation experiments 
that a slight infection did not cause loss of the chips and in his 
publications (1944 and 1945) he reported among 85 cases of bone- 
chip grafting 11 in which the chips were implanted in infected 
bone defects in the tibia, the mandible or the skull. In all the 11 


cases there Avas primary healing and new formation of both cor- 
tical and spongy bone. These experiences were fully confirmed by 
Coleman et al. (1946) who in a series of 52 infected bone defects 
treated in the same Avay as Moaa''LEm’s cases, obtained primary 
healing in 92 per cent with obliteration of the bone defects by neAv 
formed bone; in four oases the results were unsatisfactory ovang 


to remaining infection and loss of all grafts. During an observation 
period of 14 months Coleman et al. were able, by means of frequent 
radiological examinations, to note a rapid formation of new bone 
in the grafts with formation of cortical bone. All the cases treated 
were girmn penicillin intramuscularly before the operation and 
penicillin-sulfathiazoie powder was sprinkled over the grafts. 
In accordance AAuth Moaa^lem’s method grafts Avere taken from the 
anterior portion of the iliac crest and cut into small chips with 
removal of all cortical bone. This procedure is essential since 
cortical bone has less resistance to infection. The Avriters illustratec 
their statement with the report of a case in Avhich a number o 




Fig. 3. Case 5. Before operation. 



Fig. 4. Case 5. 16 months after operation. 
Hogeman: Treatment of Infected Bone Defects. 





Mg. 8. Case 7. 13 months after operation. 


Ho&eman: Treatment of Infected Bone Defects. 




Fig. 10. Case 10. 10 months after operation. 
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cortical chips happened to be included. These were soon expelled 
whereas the cancellous chips remained and healed in. Primary- 
suture without drainage -was used in every case. Bacterial analysis 
of the cases showed considerable mixed infection (Staph, albus and 
aureus, Proteus, Diphtheroid, Pyocyaneus and Coli bac.. Strepto- 
coccus and others) in a large percentage, but purer cultures of 
Staphylococci were also represented. Of particular interest are the 
eight cases in which necrosis occurred in the sldn flap used for covering 
the transplantation area. After the necrosis had cleared up, the under- 
lying cancellous grafts were exposed. Sequestrum formation did not, 
however, take place hut the grafts were gradually covered by granula- 
tion tissue and healed in. None of the patients showed signs of 
relapse during the observation period. Prigge (1946) reported 
equally satisfactory results with cancellous bone chips in a series 
of 20 cases. He also emphasized the importance of carefully 
freeing the chips from all cortical bone and illustrated this with 
an account of two cases in which cortical chips had been included 
in the grafts. He was able to note how they gave rise to suppuration 
and became sequestered, whereas the implanted spongy chips in 
the same graft bed had a vital appearance and bled freely on 
trauma. Abbott et al. (1947) in addition to experimental advice, 
reported their clinical experiences of cancellous bone chips in 
infected bone defects, when primary healing with obliteration of 
the defects was obtained within six months in every instance. 
Rhinelander and Starr (according to Abbott) had the same 
successful experiences and they also pointed out the importance of 
using chips of cancellous bone only, since cortical bone chips uni- 
formly sequestrate. 

Kelly (1946) was of an entirely opposite opinion regarding the 
value of cancellous bone chips for transplantation into infected 
hone defects. Owing to his own lack of success with this method, 
he stated that he preferred a carefully planned tubed pedicled skin- 
graft bearing a large amount of fat for the filling of the defect 
which he nevertheless considered should first be converted into 
a non-infected cavity through the application of split-skin grafts, 
a method also preferred by Knight and Wood (1945) and by 
Robertson and Barron (1946). Kelly, however, only mentioned 
that he used “iliac chips” and gave no detailed account of his 
operating technique, for which reason little importance can be 
attached to his statements. 
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Tlie Writer’s Material. 

The writer’s material consists of 11 cases of infected bone de- 
fects, treated at the Surgical Department of Serafimerlasarettet 
between October 1946 and June 1948. All the cases underwent 
regular follow-up examinations. The distribution of the material 
in respect of the localization of the focus of infection is as follows; 


Humerus 1 

Tibia 10 


In seven of the cases there was osteomyelitis of sub-acute, or 
chronic character following a compound fracture of the tibia. 
The remaining four cases consisted of Brodie’s abscesses or residual 
cavities following radical operations for chronic osteomyehtis. 

From a histological and bacteriological point of view the material 
is unfortunately incomplete. Thus, histological and bacteriological 
analyses are lacking in four cases although, clinically, osteomyelitis 
was present in every instance and an open fistula in three cases. 
The diagnosis was verified microscopically as chronic osteomyelitis 
in seven cases. The bacteriological culture revealed Paratyphus B 
in one case. Staphylococcus in five cases and in one the culture was 
negative. 

The period during which the patients were followed up after the 
operation varies between six months and somewhat more than two 
years, with the main part of the cases distributed between one to 
one and a half years. 

Oferative treatment consisted of radical removal of all infected 
and scar- tissue and of excavation of the bone defect so that healthy, 
bleeding bone was exposed everywhere. The defect was then en- 
tirely filled with cancellous chips, approximately one square cen- 
timetre in area and 1 — 3 mm thick and carefully freed from all ■ 
cortical bone. The chips were not closely packed together. When 
the area had been irrigated with penicillin solution, the soft parts 
were sutured primarily over it. In a few cases excision of the scar- 
tissue resulted in such an extensive defect in the soft parts that 
primary covering could only be accomplished with the help of 
one or two pedicled flaps from the surroundings. 

In all our cases cancellous bone from the ihac crest was used. 
It is particularly two areas within the iliac crest that contain 
plentiful cancellous bone (Fig. 1), one in the anterior part and one 
in the posterior, the latter containing the largest amount. It was 
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Fig. 1. Diagram showing the two areas wdtbin the iliac 
crest containing plentifnl cancellous hone. 


mOOMf/YfiL 

/il/SCl£3 



CLc/r£c/s 

/y/zK 



Fig. 2, Diagram of operative procedure for obtaining cancellous 
bone from the iliac crest. 


possible in every case to obtain sufficient bone from the anterior 
part of the iliac crest which is technically easier to reach. After 
dissecting free the crista and detaching the muscle insertions and 
^he periosteum together, the inner cortical lamella of the crista was 
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lowered towards the interior in a continuous piece. It was then 
easy to cut out the exposed spongy bone in large pieces with the 
aid of a gouge. When sufficient bone had been obtained, the inner 
cortical lamella was returned to its original position in order to 
prevent the collection of large haematoma and the muscles fixed 
in their normal position with periosteal sutures. Drains were not 
used (Fig. 2). 

Post-operatively, penicillin was administered intramuscularly 
to seven of the patients. In three cases the temperature rose to 
39° C or above on the first or second day after the operation, but 
in the remaining cases the highest temperature varied between 
38° — 38°. 4 C. No exacerbation of the infection was noted in any 
instance. No haematoma nor infection occurred in the area of 
operation on the iliac crest. 


Brief Case-Reports. 

Case 1. 2684/46. Aged 35 years. Chronic osteomyelitis folloiving coni- 
'pound fracture of the tibia in 1944. Operation, October 1946: Radical 
excavation + implantation of bone chips + covering with pedicled flap. 
Post-operative penicillin therapy. Highest temperature after operation 
38,2° C. Necrosis in the flap wuth exposure of the transplantation bed. 
No sequestrum formation of the chips which 4 weeks after the operation 
were entirely covered by granulations. November 1946, covering of the 
skin defect with split-skin grafts. Discharged healed. 

Follow-up, December 1948: Healed since discharge. Free from dis- 
comforts, working full-time. Skin grafts well healed. No fistula nor 
ulceration. X-ray examination: defect in the tibia entirely filled idth 
new formation of bone. Left hip: well healed scar, no hernia. 

Case 2. 593/47. Aged 71 years. Chronic osteomyelitis in the humerus 
for the past 50 years, operated on repeatedly, most recently in 1946. 
Persistant residual cavity in the upper epiphysis with fistula. Operation, 
March 1947: Radical excavation + implantation of bone chips -f 
primary suture. Highest temperature after operation 38.4° C. Primary 
healing. Microscopic examination: chronic osteomyehtis. Bacteriological 
culture: Paratyphus B. 

Follow-up, December 1948: Following discharge from hospital, healing 
in the upper part of the humerus but re-operated on in April 1948 for 
recidivation in the lower epiphysis of the humerus. Scar well healed in 
the upper part of the humerus and no tenderness. X-ray examination, 
defect in the upper epiphysis entirely filled with bone. Right hip: ve 
healed scar, no hernia. 

Case 3. 2948/46. Aged 29 years. Osteomyelitis in compound fracture 
of the tibia. Operation, March 1947: Radical excavation -j-implanta ion 
of bone chips -(- intramedullary nailing according to Kiintscher s me 
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0(1 -j- primary suture. Highest temperature after operation 38.3° C. 
Primary healing. Kiintscher nail extracted after consolidation in the 
autumn of 1947 . 

FoIIow-uf, December 1948: Healed since discharge. Free from dis- 
comforts, working full-time, "Well healed scar, no tenderness. X-ray 
examination: fracture consolidated in good position. Bight hip: Avell 
healed scar, no hernia. 

Case 4. 1656/47. Aged 56 years. Osteomyelitis after convpouncl fracture 
of the tibia in 1945, with persisting fistula. Operation, August 1947; 
Padical excavation -}- implantation of bone chips -f- primary covering 
with pedicled flap. Highest temperature after operation 38.2° C. Necrosis 
in tie flap with exposure of the chips. No sequestrum formation but 
4 weeks later the chips are entirely covered with granulation tissue, 
October 1947 covering of the skin defect with a pedicled flap. Discharged 
from hospital healed. 

FoUoio-up (questionnaire), December 1948; Still liealed, doing full-time 
work. No discomforts. Examined in August 1948 by the writer. Flap 
then well healed in. X-ray examination; defect obliterated by new bone. 
Eight hip; well healed scar, no hernia. 

Case 5. 704/47. Aged 61 years. Osteoinyelifds in compound fracture of 
the tibia, primarily treated with osteosynthesis in March 1947 {Fig. 3). 
Operation, August 1947: Eadical excavation -f- implantation of bone 
chips -{- primary suture. Post-operative penicillin therapy. Highest 
temperature after operation 38.4° C, Eupture of the wound with ex- 
posure of the chips. Secondary healing without sequestrum formation 
of the chips. Discharged from hospital with plaster cast for out-patient 
treatment, healed. 

Follow-up, December 1948: Doing full-time work but moderate swell- 
ing of the leg. No pain. Skin over fracture area well nourished, healed. 
X-ray examination: fracture consolidated, filled with strong, newdy 
formed bone (Fig. 4.). Eight hip: well healed scar, no hernia. 

Case 6. 2032/47. Aged 24 years. Osteomyelitis after compound fracture 
of (he tibia in 1945 with persisting fistula (Fig. 5). Operation, September 
1917:^ Eadical excavation -f- implantation of bone chips -f- primary 
covering with two one week earlier delayed pedicled flaps. Post-operative 
penicillin therapy. Highest temperature after operation 39° C. Necrosis 
in one flap with exposure of the transplantation area. After 4 weeks, 
^ith no loss of the chips, the defect in the skin was filled with graniila- 
bon tissue and covering with split-skin grafts took completely. Dis- 
charged as healed. Microscopic examination: chronic osteomyelitis. 
Bacteriological culture: no growth. 

Folloio-up^ December 1948: Healed after discharge from hospital. 
Walks unhindered. Grafts well healed in with satisfactory circulatioja. 
A-ray examination: defect entirely filled with new bone (Fig. 6). Eight 
tip: well healed scar, no hernia. 

Case 7. Aged 48 years. Brodie’s abscess in the lower epiphysis 

w the Uha, the size of a walnut (Fig. 7). Operation, November 1947: 
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Radical excavation + implantation of bone chips + primary suture 
Post-operative penicillin therapy. Highest temperature after operation 
39.7° 0, two days later normal. Discharged from hospital primarily 
healed. Microscopic examination: chronic osteomyelitis. Bacteriological 
culture: Staphylococcus albus. 

Folloiv-uf, December 1948: Healed and free from discomforts since 
discharge from hospital. Scar well healed. X-ray examination: cavity 
obliterated by new bone (Fig. 8). Left hip: well healed scar, no hernia. 

Case 8. 2209/47. Aged 13 years. Brodie’s abscess in the iipfer efi'phjsis 
of the tibia, the size of a hazelnut. Operation, October 1947: Radical 
excavation -(- implantation of bone chips + primary suture. Post- 
operative penicillin therapy. Highest temperature after operation 
37.7° C. Discharged from hospital primarily healed. Microscopic exami- 
nation: chronic osteomyelitis. Bacteriological culture: Staphylococcus 
albus. 

Follow-uf, December 1948: Healed and free from discomforts since 
discharge from hospital. Scar well healed. X-ray examination: cavity 
obliterated by newly formed bone. Left hip: well healed scar, no hernia. 

Case 9. 305/48. Aged 28 years. Chronic osteomyelitis in the upper part 
of the tibia since 1927; after radical operation 1927 healed until 1944, 
thereafter open fistula. Operation, February 1948: Radical excavation 
-f implantation of bone chips primary suture. Highest temperature 
after operation 38.1° C. Discharged as primarily healed. Microscopic 
examination: chronic osteomyelitis. Bacteriological culture: Gram- 
positive coccus. 

Folloiv-up, October 1948: Healed and free from discomforts since 
discharge from hospital. Doing full-time work. Scar well healed. X-ray 
examination: cavity obliterated by new bone. Right hip: well healed 
scar, no hernia. 

Case 10. 1770/47. Aged 23 years. Osteornyelitis in compound fracture 
of the tibia, which was primarily treated with intramedullary nailing. 
Infection in the compound fracture extended along the nail to a lower 
simple fracture. Suppuration from both fractures (Fig. 9). Extraction 
of the nail, January 1948. Operation, February 1948: Radical excava- 
tion of both foci + implantation of bone chips + primary suture over 
the lower fracture and primary covering of the upper by one week earlier 
delayed pedicled flaps. Post-operative penicilHn therapy. Highest tem- 
perature after operation 39° C. Necrosis in one flap with exposure of the 
upper transplantation area. After 5 weeks the skin defect was filled with 
granulation tissue without any sequestrum formation of the chips ana 
was then covered with split-skin grafts. Complete healing. Discharged 
as healed. Microscopic examination: chronic osteomyelitis. Bacterio- 
logical culture: Staphylococcus aureus. . , 

Follow-up, November 1948: Healed after discharge from, hospi a . 
Doing full-time work. Skin-grafts well healed in with good circulation. 
X-ray examination: fractures consolidated (Fig. 10). Right hip. we 
healed scar, no hernia. 
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Case 11. 243/48. Aged 32 years. Osteomyelitis after compound fracture 
of the tibia, at the age of 14 years, with, a long interval free from symp- 
toms. In 1947 a fistula opened over the old fracture. Operation, August 
1947: Radical excavation + implantation of bone chips -f primary 
suture. Primary healing. Highest temperature after operation 38° C. 
Is^ew fistula developed after two months. Operation, January 1948: 
Eadical excavation of the same focus -f- implantation of bone chips 
primary suture. Primary healing. Highest temperature after operation 
38 . 1 ° C. After two months new fistula at same site and X-ray examina- 
tion revealed a sequestrum. Operation, June 1948: Radical excavation -(- 
implantation of bone chips (taken from the same side as at operation 
in 1947 !) + primary suture. On this occasion a further bone cavity 
was found, above that earlier operated on, and that had previously been 
overlooked. Post-operative penicillin therapy. Highest temperature after 
operation 38° C. Microscopic examination: chronic osteomyelitis. Bac- 
teriological culture: Staphylococcus. Discharged as primarily healed. 

Follow-up, December 1948: Healed since discharge from hospital. 
Well healed scar, no tenderness. X-ray examination: defect filled with 
newly formed bone. No signs of osteomyelitis. Right hip: well healed 
scar, no hernia. 


Discussion. 

From the reports of the cases it is seen that healing in of the 
implanted bone chips took place in 10 cases despite the fact that 
in 5 the process was complicated by necrosis in the skin covering 
the transplantation area, the uppermost layer of the chip-grafts 
being exposed. In this connexion the author had the same sur- 
prising experience as that reported by Coleman et ah, i. e. that 
sequestrum formation did not take place in the exposed bone chips. 
Instead, they were gradually covered by granulation tissue gro^ving 
from underneath. Skin grafting could later be carried out on this 
area. It is difficult to make a definite statement regarding the 
reason for the occurrence of the necrosis in the flaps. The fact 
that it occurred exactly above the transplantation area even in 
those cases in which well prepared delayed flaps were used can be 
an indication that the infection present locally — and possibly 
activated by the surgical intervention — attacked the flap of skin 
''Inch despite all measures taken can never be adequately vascu- 
larized, thus causing thrombosis of the skin vessels and necrosis. 
In one case in which primary suture of the wound could be made, 
necrosis occurred in the margins with rupture of the wound 
ccause of too great tension of the sutures. 

Although these complications had no deleterious effect on the 
'nal results, as far as it has hitherto been possible to ascertain. 
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our experience nevertheless indicates that the greatest care should 
be exercised in the preparation of the flaps since their primary 
healing obviously decreases the period of hospitahzation con- 
siderably. It is possible that a longer time of preparation should 
be allowed for the displacement of the flaps with, for example, 
two or three underminings at intervals of about one week. This 
would increase the circulation in the flap and thus heighten its 
resistance to the presumed attack of the infection. 

It will be noted that one patient was operated on three times 
owing to relapses but that he has now been healed for the last six 
months. In the writer’s opinion, the penicillin therapy administered 
after the last operation does not explain the final healing. The 
cause would instead appear to be that two foci were found on the 
posterior aspect of the tibia, one of which had been overlooked 
at the previous operations and was only excavated and filled with 
chips at the third intervention. The position of the infected foci 
on the posterior aspect of the tibia made examination of the bone 
more difficult. Furthermore, X-ray examination did not give defi- 
nite evidence of the presence of two foci. 

One of the most important conditions for the success of bone 
grafting in infected cases is a satisfactory blood supply to the 
transplants. This can only be assured by means of radical removal 
of all sclerotic bone so that the transplantation bed is bordered on 
all sides by healthy, bleeding bone. Since both our own experience 
and that of other workers appears to indicate that cancellous bone 
in the form of chips heals in and forms new bone even if infection 
is present, no hesitation is necessary in making a radical excava- 
tion in order to obtain a well vascularized grafting bed even if a 
considerable defect is caused in the bone. 

In the cases where necrosis of the skin gave rise to exposure of 
the bone grafts, we used vaseline ointment to which penicillin 
had been added and tried to avoid too frequent changing of the 
dressing {i. e. not more often than about once a week). As soon as 
the entire skin defect was covered with granulation tissue, the 
author performed a transplantation with split-skin grafts as the 
primary covering. If the skin-grafts later prove unable to with- 
stand strain, it is always possible under favourable conditions to 
exchange them for a flap from the same or from the other leg. 

Oldfield (1945) reported a case of a hernia in the field of oper- 
ation over the iliac crest. This was a shding hernia of the caecum 
after operation within the posterior area of the iliac crest m or 
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to obtain cancellous bone. No sucb complication occurred in our 
material nor did any of the patients state at the follow-up exam- 
inations that they suffered from any discomforts in the hip ope- 
rated on. 

The material reported in the foregoing is small and the observa- 
tion time as yet too - short to permit any definite conclusions. 
Kevertlieless our experience is entirely in agreement with that 
published earlier by other workers. All facts appear to indicate 
that cancellous bone-chip grafts possess a remarkable viability 
with an unusual degree of resistance to infection, which makes this 
grafting material particularly suitable for the filling of infected 
bone defects. 


Summary. 

A short survey of the literature on experimental and clinical 
experiences of cancellous bone as a transplantation material is 
given. 

The writer reports on 11 cases of osteomyehtic bone defects in 
which, following radical excavation of the defect, cancellous bone 
chips were implanted at the same operation in order to fill the 
cavity. In 10 of the cases the grafts healed in satisfactorily; in one 
case two further operations were necessary before healing was 
achieved. Follow-up examinations of the patients, in which the 
period of observation varied between six months and two years, 
show that in every case there was obliteration of the cavities by 
newly formed bone. 

The author was able in five cases to confirm the observations 
made by Coleman et ah, i. e. that even if the implanted chip- 
grafts were exposed through necrosis in the covering soft parts no 
sequestrum formation took place. After a few weeks the chips 
were entirely covered by granulation tissue growing from beneath. 
Skin grafting could subsequently be made on this surface with 
satisfactory results. Although the material is small and the time 
of observation short, the results achieved are so uniform and en- 
couraging that the writer, as do earlier authors, feels justified in 
recommending this method for the treatment of infected bone de- 
fects. 
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Treatment ol* Yaricose Leg Ulcers. 

By 

,K. J. GRENABO. 


Chronic or recurring leg ulcers are a relatively common and 
particularly unwelcome complication of varices. Chronic leg 
ulcers of other etiology are not discussed in this paper. The suc- 
cessful treatment of these ulcers presupposes first and foremost 
effectual treatment of the fundamental cause, namely the varices. 
In the majority of cases in which varices are complicated by leg 
ulcers, the venous insufficiency is widespread, large varices being 
present in the region of both the large and small saphenous veins, 
as well as broad communications between these vascular areas 
and the deep veins, especially in the lower medial part of the 
thigh and the anterior medial part of the lower leg. 

Radical treatment is nowadays deemed to consist in high liga- 
tion of the large saphenous vein in the fossa ovalis in close prox- 
imity to the sapheno-femoral junction. In this operation, not only 
IS the large saphenous vein itself divided, but also, as a rule, 
three tributaries communicating with it; namely the superficial 
epigastric, the external pudendal and the supierficial circumflex 
veins. This serves to lessen the risk of recurrence and at the same 
time to eliminate the danger of embolism from a stump of the 
levge saphenous vein left too long. In the author’s ojoinion a by 
no means inappreciable number of recmrences are due to an in- 
correctly performed high ligation. The operation itself should be 
combined with a concurrent injection of some sclerosing solution 
the large saphenous vein. The small saphenous vein is ligated 
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in the upper part of the popliteal space, where it perforates the 
fascia. In recent years, American authors in particular have 
emphasized the importance of supplementing these surgical 
measures by the extirpation of the large saphenous vein in the 
above-mentioned parts of the high and lower leg, with ligation 
of the dilated communications with the underlying tissue. These 
measures should be implemented by injection treatment in the 
sequel. If the therapy outlined above is combined with some form 
of compression dressing over the leg ulcer, a large proportion of 
these ulcers heal definitively without further therapy, provided 
the ulcer itself is not too large or has not persisted too long. 

In large ulcers, usually from 3 cm upwards in diameter, the 
epithelium growing over the granulations becomes thin and 
tautly fixed, the consequence being poor stabihty of the skin. 
With the completion of epitheliahsation the majority of vessels 
in the underlying granulation tissue disappear, this being normal 
in all granulation tissue after healing has commenced. The epi- 
thelial nutrition now becomes insufficient, and a new ulcer ensues. 
If the ulcer is of long standing or has recurred several times, the 
subcutaneous tissue is deprived of more and more vessels and be- 
comes increasingly sclerotic, the requisite conditions for chronic 
ulcer thus being present. 

In these cases, the radical excision of all sclerotic tissue, to- 
gether with subsequent covering of the defect by free skin grafts, 
is the procedure that has been increasingly resorted to in recent 
years, particularly among plastic surgeons. The method is not 
new. 

In Sweden, G. Nystrom presented a series of 45 cases treated 
after this principle as early as 1917 and 26 of these cases were 
followed-up, permanent healing being noted only in four. In 
1924 Nystrom described a further series of nine patients. On the 
basis of his previous experience, he had now made a really radical 
excision towards the periphery, cutting into tissue that was cer- 
tainly intact and penetrating deeply to the muscle and periosteum. 
One patient could not be located for after-examination; one had 
a small recurrence within an area which, in Nystrom s opimon, 
had not been excised radically; and in one case a recurrence was 
found in an area where the graft had not taken. The other six 
had remained healed between 7 and 22 months. 

In 1936 S. VON Stapelmohr published a paper on varices m 
which he advocated grafting according to Thiersch in surgica 
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interference with, the leg nicer itself, following radical excision of 
the ulcer. 

In 1948 K. Boman presented a number of cases treated ac- 
cording to the so-called tunnel-graft method reported bj^ Keller. 

Since the procedure recommended in the lastnamed excellent 
paper by G. Nystrom is probably known only to a few surgeons 
in Sweden, and since the technique employed in surgical treat- 
ment of leg ulcers has been partially modified in recent years, 
the author proposes here to describe the way in which this tech- 
nique has been developed by plastic surgeons. 

Before the leg xdcer is excised, the patient should be confined 
to bed for one to two weeks with the leg elevated and Burow 
compresses on the ulcer. In this way the usually pronounced 
swelling in the leg subsides appreciably, and the ugly infected 
surface of the ulcer improves. Under spinal anaesthesia the ulcer 
is now excised radically, i. e. so far beyond the peripher}’’ of the 
ulcer itself that incision is made into palpably normal skin and 
subcutaneous tissue and down to or through the deep fascia. In 
performing this excision, substantial venous pools cire not infre- 
quently found directly beneath the ulcer. American authors have 
pointed out that these pools feed, so to speak, the ulcer. Should 
the underlying periosteum be fibrous and the bone sclerotic, the 
periosteum is excised and the sclerotic bone shaved off so as to 
ensure a good bleeding surface. In this Avay all changed fibrous 
tissue is removed. In many cases even wide circular defects are 
obtained after this radical excision. When bleeding has ceased 
ointment and bandages arc applied and, if needed, a plaster cast. 

Bright red granulation tissue forms xvithin a few days, and 
after ten to fourteen days the surface is ready for final covering 
with a free skin graft. During tliis time any infection which may 
be present must be destroyed completely, this applying in par- 
ticular to Pseudomonas pyocyaneus, the most dangerous enemy 
associated with skin grafting. Kepeated bacteriological examina- 
tions of the ulcer secretion, together with determination of the 
bacterial resistance, are of great benefit when selecting the best 
antibacterial agents. Ko grafting should be undertaken if the 
plasma protein shows low values or if the haemoglobin is below 
60 per cent; in such cases one or more blood transfusions is the 
correct therapy. When the wound is ready for grafting, the secre- 
tion is usually inappreciable and the peripheral epithelium com- 
mences rapidly to grow over the granulations. One day before 
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grafting, the wound should he moistened with sodium-chloride- 
solution. 

The skin graft is taken as a rule from the back or outside of 
the thigh, this being effected best with the aid of a Padgett der- 
matome adjusted to intermediate thickness, i. e. 0.35 — 0.60 mm. 
A large number of small holes are then made in the graft with a 
knife or scissors to ensure good drainage. The wound surface is 
usually sprayed with penicillin, after which the skin graft is care- 
fully sutured along the periphery, partly with interrupted silk 
sutures on which a long end is left, and partly with continuous 
sutures. Immediately over the graft is placed a single layer of 
gauze impregnated with simanit ointment; over this a thick layer 
of cotton wool soaked in flavin paraffin, and outside this gauze 
compresses or sponge rubber or steel wool. Over this combined 
dressing the long ends of the sutures are then tied. Finally an 
elastic bandage is applied outermost. If this dressing remains dry 
and odourless it should not be disturbed for seven days; hut in 
the event of secretion and odour it is changed after three days. 
The dressing is then changed every third to fourth day being re- 
tained about 14 days, after which an elastic bandage alone is 
employed. After three weeks the patient is allowed to leave his 
iDed, still wearing the elastic bandage, Avhich should be retained 
for two months. During the first few weeks the elastic bandage 
is essential, obviating as it does minor haemorrhages beneath the 
skin graft. These haemorrhages might give rise to small necrosed 
areas in the graft, with a new ulcer as the result. Small haemor- 
rhages of tliis kind are frequently observed in newly epitheliah’zed 
surfaces in cases of burns, particularly on the lower extremities, 
if these patients are allowed to leave bed without compression 
dressings for more than very brief periods during the first few 
days after healing. In the usual way a complete “take” of the 
graft is obtained. 

While some surgeons prefer to perform the excision and the 
graft in one stage, the present writer considers it best to wait 
for the healthy granulations before transplanting skin. In the one 
stage procedure it is necessary to overcome what is frequently a 
troublesome oozing of blood from the wound surface. Very small 
blood coagula beneath the graft also result in necrosis of that part 
of the graft located above the coagulum. Burning of the minute 
bleeding areas with a diathermic needle produces a small necrose 
zone and involves the same risk of necrosis for the overlying 
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graft. The small lioles in the graft ' constitute, it is true, a certain 
safety valve against any accumulation of blood; but in the two 
sta^e procedure this hazard is eliminated entirely. 

In due course the skin graft rises to the same level as its sur- 
roundings, at the same time becoming increasingly mobile in re- 
ktion to the underlying tissue, a condition which naturally tends 
to heighten the stability of the new skin. Should the graft sub- 
sequently exhibit a tendency towards new ulcers in spite of the 
treatment outlined above, f. e. ligation etc., followed by radical 
excision and free grafting, the therapy should be implemented by 
lumbal sympathectomy, provided that tests have first shown that 
improved circulation may be expected to result from such inter- 
ference. 

NystrQm's series from 1917 included a large number of recur- 
rences, and he emphasized in his discussion and demonstrated 
with photographs that virtually all these recurrences developed 
in the form of peripheral ulcers round the skin graft. In the pres- 
ent Avriter’s opinion tliis strongly suggests that the excision in 
these cases was not sufficiently radical. Moreover, in Nystrom’s 
series from 1924, in which the excision had been fully radical, 
he was able to demonstrate excellent final results. 

Some authors advocate the Eeverdin graft in the grafting pro- 
cedure itself, and in cases where it has not been possible to test 
the infection of the wound surface the percentage of takes is lar- 
ger; but in these cases relatively thin so-called postage stamp 
grafts seem to be preferable. 

According to the American surgeons Eees and Slevin, there- 
are very few contraindications for the modes of operative treat- 
ment described above. These assuredly do not include age, for 70 
year-old, and indeed even 80-year-old patients have been treated 
vith good resnlts. Any diabetes and cardiac incompensation which 
may be present must be carefully treated preoperatively. In cases 
with severe infection or anaemia the operation must be postponed, 
and the same applies to pregnancy. 

Both Nystrom and von Stapelmohr employed Thiersch 
grafts, but since these latter are thinner than split-skin grafts 
their stability is poorer. As a general rule, of course, it may be 
said that thin grafts take far more readily, especially in tissue 
wth poor nutrition; but on the other hand the final result is 
^orer both from the functional and cosmetic points of view. 

ence there is no doubt that after radical excision of the ulcer. 
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where good conditions for nutrition are ensured, a relatively thick 
split-skin graft should be chosen. 

In 1947, the American surgeon Eobertson and his co-workers 
reported 21 cases of leg ulcers treated in the manner described 
above. The oldest patient was 75, and the leg ulcers had a dura- 
tion of up to 52 years, with an average of ten years. The largest 
area of skin grafted amounted to 560 sq.cm. Of ten cases sub- 
jected to follow-up examinations, eight showed excellent results 
and two had been reoperated upon, one for peripheral ulcers and 
the other for two small ulcers in the area where the graft had 
not taken primarily (cf. ISTystbom’s results). All the patients had 
resumed work, and in occupations in which they had to stand 
all day. 

At the Departments of Plastic Surgery of Serajimerlasarettet 
and S:t Gorans Sjuhhus, Stockholm, a few cases have been ope- 
rated upon in the above-mentioned way, with good primary re- 
sults, during the past ten years. In those cases which suffered 
recurrences, the fundamental cause does not seem to have been 
treated radically enough. 

In conclusion, two cases are described here. One of them — a 
45-year-old woman whose almost circular leg ulcers were of many 
years standing — had been admitted for amputation. By radical 
excision and subsequent free skin grafting, the ulcers were rapidly 
healed. A moderately pronounced oedema distal to the ulcer dis- 
appeared almost completely after the operation. As Nystrom has 
pointed out, the lymph circulation probably goes largely to the 
deep-lying tissues even prior to operation, and improves with 
healing of the infected ulcer. Before resorting to such a drastic 
measure as amputation, the procedure described above should 


unquestionably be tried. 

The other case is that of a 29-year-old man who developed 
varices and leg ulcers five years ago following thrombosis. He had 
been treated with high ligation, injection therapy, zinc paste 


stocking and skin grafting in two stages, though without a previ- 
ous excision. He had been hospitalized altogether for more than 
one year, having been unfit for work during this period and for 
a further eight months. Now and again the ulcer had healed, 
though never for more than a few weeks at a stretch. It will be 
readily understood what all this meant to so young a patient. 
Since the operation in April, 1948, the ulcers have remaine 
healed and the patient has worked full time as an errand oy. 



TRKATiMBNT OF VARICOSE LEG ULCERS. 


597 


Summary. 

Clironic or recurring leg ulcers are a relatively common and 
unpleasant complication of varices. If such ulcers are to be treat- 
ed successfully, proper treatment of the fundamental cause, 
namely the varices, is of primary importance. This treatment con- 
sists in high ligation of the large saphenous vein, implemented, 
if necessary, by extirpation of certain varicose areas of the leg. 
The operation should be supplemented by the injection of scle- 
rosing solution. If the leg ulcer itself is ultimately treated with 
compression dressings it usually heals definitely, provided it is 
not too large or has not persisted too long. In these cases a really 
radical excision should be undertaken, the incision being made 
outside the periphery in demonstrably intact tissue, and down- 
ward as far as, or even tlirough, the deep fascia. Then follows an 
interval of ten to fourteen days, during which bright red, healthy 
granulations grow over the entire wound surface. The granulation 
siuface is then covered with skin of intermediate thickness. At- 
tention is drawn to the superiority of this graft compared with 
Thiersch and Eeverdin grafts. The transplantation procedure is 
described in detail. In the great majority of cases this operation 
results in effective healing. In conclusion two cases are reported 
in which the treatment outlined above was fully successful. 
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